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and happ}’’ marriage he was able to cultivate these hobbies as well as the purely 
scientific side of his profession. 

Arthropathies, or affections of the joints associated with injuries of the 
nerves and diseases of the nervous system, had ahead}’’ attracted the attention 
of AYeir Mitchell and Duchenne, but it was left to Charcot to study them care- 
fully and to differentiate them from gout, rheumatism, and what is now termed 
osteo-arthritis. Tabetic arthropathy interested him from the beginning of 
his teaching at tlie Salpetriere. He only recognized at first the Iwdrarthrosis 
which is of not infrequent occurrence in locomotor ataxy. Tlie dramatic 
suddenness with which it apjDears, and its gradual improvement in many 
cases, led him to a closer study, and he discovered that a form e.xisted in which 



JEAN MARTIN CHARCOT. 

Frovi OM Licliiiig h'j Voul r,trhfr (1S0V. 


the articular ends of the bones underwent great and rapid changes. The 
preparation {Fig. 1) wliich he presented to the Aluseum of the Royal College of 
Surgeons in 1877 {General Pathology, 1022.1) was amongst the first, if not the 
very first, which he described in detail. He says {Archives de Physiologic 
normale et pathologique, 1869, ii, 121) : — 

“ A woman aged 49 was admitted to the Salpetriere on May 1, 1867. She 
had begun to suffer from symptoms of loconrotor ataxy ten j’ears previously, 
and she had been bedridden for the last four years. She noticed on awakening 
in the morning of June 9, 1860, that her left shoulder was swollen, the swelling 
getting progressively less until it reached the wrist. She was not feverisli, 
tliere was no pain, and she was quite unable to account for the swelling. 
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Three days later tlie s\velling had disappeared from the arm and forearm, 
bnt the shoulder still remained larger than normal, and there was marked 
creaking when the joint was moved. 

“ On June IS, in addition to the general swelling of the shoulder, there 
was a rounded swelling about the size ol an orange situated in front of the 
joint. It lluetuated. and appeared to be a distended subdeltoid bursa. The 
creaking in the joint was still more marked. Matters remained in this state 
until Aug. 2, when the patient was seized with diarrhoea, choleraic in 
character, of which she died on Aug. 15. The swollen shoulder became much 
smaller a few days before death. 

“A post-mortem examination made on Aug. 10 showed that the capsule 
of the joint was much thickened, and contained some bony plates in its 
substance. The synovial membrane was also thickened, and was slightly 
reddened on its inner surface. The cavity of the joint contained a little 
transparent yellow fluid, and there were intra-articnlar 
loose bodies. The head of the humerus had under- 
gone the remarkable changes shown in the accom- 
panying figure (Fig. 1). Although the ai'thro])athy 
had only lasted nine weeks, a large part of the head 
of the bone had disappeared as if it had been rubbed 
away by friction. There Avas no trace of the articular 
cartilage, and the globular head was rc])laced by 
a flat or slightly concave surface, worn away and 
roughened in some parts, smooth and eburnated iir 
others. A few small rounded osteojjhytes surrounded 
this surface, but they rvere quite unlike the bony 
edges which surround and enlarge the joint surfaces 
in osteo-arthritis. 

“ The glenoid ca\ ity showed similar changes. 

The surface rvas rvorn array like the head of the 
humerus, but to a lesser extent. Every trace of 
articidar cartilage had disappeared, and there nas 
no lijrpmg of the bone. The clavicle and acromion 
Avere normal in appearance. The posterior columns — Tabetic artiiro- 

X. . , . , , , , . 1-11 . , , . pathy, sbowin!; chances m 

ot the spinal cord shoAved m a high degree the lesions tne head of the hnmehts. 
of grey degeneration Avith atrojiliy, more especially in 

the dorsal and lumbar regions. The cervical cord Avas affected in the same Avay, 
but to a less extent. The posterior ner\-e-roots Avere clearly atrophied and of 
a greyish colour. There Avere slight traces of a iiosterior spinal meningitis.’’ 

Charcot must have prized this specimen A’ery highly, for the ivoodcut 
illustrating it is used in his Lecoiis sur les Maladies du Sijsthne nerceux faites 
a la Salpetricre, Paris, 1ST3, ser. ii, p. 65 ; in the Lecons of Jan. 1, 1875, 2nd 
ed., p. 120 ; and in the English translation of the Lectures on the Neirous 
System, jniblished by the Xcav Sydenham Society in 1881, ser. ii. p. 56. 

The lesions in tabetic arthropathy became common knondedge in England 
after the International Medical Congress held in London in 1881, when Charcot 
gaA-e a remarkable demonstration of specimens. He shoAved the Avax model 
of a Avoman, age 60, as one of the best existing specimens exhibiting the 
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DEMONSTRATION BY DT. CHARCOT AT LA SAUPETRIERE. 
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cliavacter of ataxic affections of the joints. He afterwards presented the model 
to the museum of St. Thomas’s Hospital, where it may still be seen under a 
glass case on the floor of the museum. He also gave a shoulder-joint showing 
tabetic arthropathy to the museum at Manchester. Sir James Paget, President 
of the Congress, wrote on Aug. 5, just before this remarkable exhibition : — 

“ IM}'’ dear Professor Chareot, 

“ As you will be speaking on the morbid conditions of the joints and 
the bones associated with locomotor atax 3 '-, I beg 5 ’'ou to let me call j'our 
attention to a question, whether these are not instances of a disease whieh 
has latel}'^ for the first time appeared, or, at least, has latelj’^ become much 
more frequent than formerlj’^ it was. 

“ There is, I think, evidence for this opinion in the fact that specimens 
of this disease are rarelj'', if ever, to be found in anj’’ but the most recenth' 
collected museums. I can speak positivelj'^ of onlj"^ some of those in London, 
but among them are the museums of the Rojml College of Surgeons and of 
St. Bartholomew’s Hospital, in which are specimens of diseased bones and 
joints collected from 1770 to the present time. Till the time at which j'ou 
called attention to these morbid states, neither of these museums contained 
one speeimen ; and yet thej'^ inelude all the examples of diseased bones col- 
leeted bj^ manj"^ surgeons and good anatomists, some of whom preserved e^■ely 
bone that appeared to them strange or rare. I refer particularlj'' to John 
Hunter, Howship, Langstaff, and Stanley, of whom I ean be quite sure that 
if thej’^ had e\'er seen specimens of the disease whieh j^ou ha^•e deseribed, 
they would have regarded them as treasures to be carefulh'^ l^reserved. No 
specimen has been jjresein'ed by any one of them ; and yet the}’^ gathered 
all that was unusual in morbid anatomj’- from hosj^itals, disseeting rooms, 
workhouses, and gra\’eyards. 

“ I take the libert}^ of suggesting this question to 5 'ou as one of great 
interest, not onl}’^ in general pathologj’^ but in the histoiy of diseases. Besides 
it maj’^ lead manj^ to belie^'e, as I do, that a good pathological museum ma}’’ 
be a valuable historical record. 

“ Believe me, mj’' dear Professor, sincerelj’’ yours, 

J.-VMES P.\GET ”. 

A note is appended to this letter, iJrobablj'- by the Honorar}’^ Secretaries 
of the Congress, Sir AYilliam McCormac and (Sir) George Makins, that : “ It 
is e.xtremely remarkable to relate, and pathologicallj' as well as historieallj^ 
noticeable, that neither in the great museums of France or England, nor anj’’ 
place known, prior to the observation of Charcot, were there anj"^ characteristic 
specimens of this disease. Thus in the Musee Dupuytren, which is usuallj' 
known as containing fine speeimens of all sorts, and is rich in bone disease, 
there was no specimen showing this disease of the bones, until Professor Charcot 
presented three or four specimens of the kind. The disease is, in fact, a distinct 
]5athological cntiH' and deserves the name, bj-^ whieh it will be known, of 
‘ Charcot's disease ’ ”. And bj^ this name it is known to this da}^ 

^lan^' speeimens of Charcot’s joints have been eollected and preserved 
since ISSl. and the Museum of the Roj’-al College of Surgeons of England 
alone contains seventeen examples of the affeetion. 
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TUMOURS OF THE TESTICLE: 

THE TERATOID GROUP. 

By F. GORDON BELL, Edinucrgii and Dcxedin'. 

The material forming the basis of this investigation consists of fifty speci- 
mens of testicular tumours nearly all of which are preserved in the Edinburgh 
University Surgical and Anatomical Museums, the others being kindly lent by 
friends. These two collections appcai-ed likely to contain an adequate repre- 
sentation of the commoner new gi-owths of tlic testicle, and likely also to 
offer a fair estimate of the relative frequency of tlie different types. Only 
these cases are included in the statistical review ; but, in addition, ten other 
specimens were selected from the ^luseum of the Royal College of Surgeons 
of Edinburgh with the object of further investigating the teratoid groiqp and 
free use is made of any points elicited from them in the general consideration 
of the teratoid tumours and their wider application. 

Certain difhculties are attached to an investigation of testicular tumours 
on any scale. In the first place they are rare tiunours, estimated recently by 
Southam and Linnell to appear once in 1500 male surgical hospital admissions, 
a figure which corresponds closely to Russell Howard's estimate of the London 
Hospital eases. Consequently, 'mairy of the specimens appearing in surgical 
museums are of considerable antiquit}% and likel}’’ to be past their best from 
the histological jDoint of view. The writer has, however, been agreeably sur- 
prised at the excellent state of preservation of many of the older specimens, 
which is good enough for more than the cruder recognition of the various 
blastodermic derivatives in teratoma, though occasionally found wanting when 
the interpretation of the more exact cellular patholog}^ is at stake. 

Anyone investigating a fairly large collection of testicular tumours will 
undoubtedly encounter many puzzles. These lie not so much in the multiple- 
tissued tumours — for, once a teratoid origin is suspected, further examination 
usuallj’^ produces confirmatory evidence — but centre rather in the so-called 
medullary, highly cellular, apparenth’^ homogeneous variety, when it is some- 
times difficult to say whether a particular specimen is predominantly cancerous 
or sarcomatous, and still more difficult to arrive at an estimate of its precise 
origin. The investigator will, however, get his reward in the education pro- 
vided by the great variety of pathological tissues which come up for review. 

No subject in the entire range of surgical pathology has produced more 
diversity of opinion than the interpretation and attempted classification of 
new gi-owths of the testicle. Thej" are regarded by some as predominantlj^ 
cancerous, b}”^ others as sarcomatous, and yet again as teratoid in character. 
— and recent papers show that there is still little unanimity of opinion. 
Nicholson, in Great Britain, did good service by demonstrating that the 
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traditional frequencj’’ of sarcoma was much over-estimated. Chevassu, in 
Franee, brought into prominence the seminome or spermatocytoma — a cancer 
of supposedly seminal-celled origin, regarded by some as the most frequent 
new growth of the testis, while Wilms, in Germany, and Ewing, in America, 
have done much to advance the teratoid aspects of the problem. 

It may be stated at once that, so far as observations on the present series 
go, it appears that the vast majority of testicular tumours fall into two main 
categories : (1) The teratoid group ; (2) The germinal-celled variet}'’. which 
is A'ariouslj’’ designated germinal-celled careinoma, seminoma, spermatocjdoma, 
embrj'^onal carcinoma, and round-celled sarcoma. The teratoid group has 
predominated to a marked degree, and is discussed here, leaving the con- 
sideration of the more difficult highly cellular type to a second paper. To 
avoid repetition, only certain specimens are described in detail, and these are 
selected and grouped as far as possible to illustrate imjAortant points which 
haA’^e a direct bearing on the Avide field of testicular neoplasms in general. 

Though no Antal ncAA’ facts emerge from this iiiA^estigation, it is hoped 
that the folloAA’ing presentation of the subject may help to clarify some of 
the difficulties attached to it. I am greatlj'^ indebted to the publisliers for 
their generosity in the matter of microphotogi’aphs, Avhich .go far to illustrate 
the main points. 

TERATOMA TESTIS. 

General Considerations. — 

Definition. — ‘T eratoma’ testis ma}’’ be defined as a tumour composed 
of elements deriA-ed from all three layers of the blastodermic A'esicle, the deriAn- 
tives being represented in differing degrees and in A'arying grades of complexity. 
This definition is too rigid, for, as AA’ill be shoAvn 2:)resently, there are manj’- 
cases in Avhicli reirresentatiA'c elements of onlj’’ txvo layers of the blastoderm 
are present, and, jn-oceeding further, there is CA'eiy probability that frequently 
only one layer is rejAresented. 

The term ‘teratoma’ shoidd perhaps be reserA'ed for the rare, highly 
complex types displaying structures AA'hich can reasonably stand interpretation 
as a successful attemiJt on the jiart of the tumour to produce adult or fully 
formed structures or organs such as the alimentary tract, bones, kidncAq 
thjwoid, breast, spinal cord, and so on; AA'hile the term ‘teratoid’ should be 
ajAplied to the common, less complex types Avhere the actiAuties of the tumour 
are abortiA^e and produce only a mixture of tissues. As numerous gradations 
occur and indicate that these tumours all belong to the same family, the terms 
‘teratomatous’ and ‘teratoid’ are used synonymously in the folloAAdng sections. 
The term ‘mixed tumour’ often applied to the teratoid grouji is in this article 
restricted to a special type AA-hich I’esembles certain jiarotid tumours. 

There is a tendency on the part of one school of jAathologists to extend 
the scope of teratoma testis, and to regard almost all testicular tumours as of 
teratoid origin, AA’ith the highly cellular homogeneous A’^arieties classed A^ariously 
as sarcoma and carcinoma by other obserA-ers as one-sided dcA^elopments of 
the teratoma. This conception, the germ of AA’hich dates back to the pioneer 
AA'oi’k of Kocher and Langhans,i has the able adA'ocacy of EAA'ing,- and is highly 
attractive, as providing a common origin for the great A^ariety of tumours met 
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with in the testis : but in the writer’s opinion it goes too far, and the evidence 
atrainst this universal application will be discussed in a second paper. 

TEHMiKonoGV. — It is convenient hci'c to refer to tlie older terminologA' 
applied to testicular tumours. The teratoid group has in the past paraded 
under various designations, of which perhaps the most popular has been 
‘fibrocvstic disease’, a term reeeiving justification from the naked-eye and 
cruder microscopic appearance of a cyst supported by a matri.x of fibrous 
tissue. Various other terms, such as ‘chondroma’, ‘chondrosarcoma’, 
‘chondro-adenoma’, ‘osteoma’, ‘adenoma’, ‘squamous- and columnar-ceiled 
carcinoma’, are referable to the most obvious histological features occasion- 
ally displayed which have dominated the mind of the pathologist. These 
older terms serve as an indication of the remarkable structural variations 
presented by these tumours, which arc now regarded as r'ariations from a 
common teratoid basis. 

Macroscopic Features. — Teratoma testis presents variations in size from 
a golf ball up to the fcctal head. The 
surface may be smooth or lobulatcd. 
may appear uniform in consistence, or 
may be soft or even fluctuant in parts, 
and sometimes stony hard. The in- 
ternal structure is best demonstrated 
by (vertical) sagittal section, which 
brings out the relation of the tumour 
to the body of the testis and to the 
epididjTiiis, and may in early speci- 
mens clearly demonstrate its frequent 
origin from the mediastinum testis. 

In the early stages the body of the 
testis is usually visible to the naked 
eye at some part of the periphery of 
the tumour, commonly at the summit, 
and may be fairly normal in shape and 
size, while in large tumours it under- 
goes progressive compression till it is 
reduced to a narrow strap-like peri- 
pheral layer only detectable under the 
microscope. The presence of a jreri- 
phei’al band of testicular tissue separ- 
ated from the tumour substance by 
a condensed fibrous layer or capsule is highly characteristic of teratoma, but 
not pathognomonic {Fig. 2). 

The cystic character is often evident, the cysts varrdng in size from a 
pin’s head to a marble, or larger. In some of the older specimens the appear- 
ance is most aptly compared to a coarse sponge, while in recent cases the cut 
surface is often honeycombed and is strongly reminiscent of a colloid goitre, 
and the cyst contents are serous, mucoid, gelatinous, or blood-stained. The 
cystic character may be general or patch}', and considerable parts of the cut 
surface mar’ present a solid homogeneous appearance. As in other cvstic 



Fig. 2. — Teratoma : Low • power view 
showing general structure. Rernains of testi.s 
at peripherj', separated from the cj-stic terato- 
matous tissue by a capsule or condensation 
of fibrous tissue. Xumerous spaces of an in- 
testinal character (In-poblast), one at left edge 
containing a rod of stratified epithelium capped 
by homy laminre (epiblast), and two small pale 
nodules of cartilage (mesoblast). 
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tumours, irregular cavities may result from breaking-dou-n of the cyst walls. 
"While a cystic appearance is highly characteristic of teratoma testis, numerous 
apparentl}’- solid tumours occur in which the teratoid character comes as a 
surprise on microscoiric examination. 

Cartilaginous nodules are sometimes visible in the cut surface, and in rare 
cases may appear to the naked e 3 ’e to form the bulk of the tumour, and to 
justify the old term of ‘ chondroma testis ’. Like the cj'sts, the cartilaginous 
islets var\’^ greath'^ in size and distribution, some being onl}’^ just A'isible. while 
others appear as nodules the size of a cheny. 

Microscopic Features. — 

Method of Study axd Gexerai, Rewarks. — The histological characters 
and general structure of testicular tumours are undoubtedh' best studied bj* 
means of the ‘whole section’ method. This, unfortunatefy, has been onfy 
partially available, and it has been necessaiy to fall back on the more laborious 
and less satisfactory^ plan of taking individual sections from various parts of 

the tumours. It is important to pay- 



attention to the periphery, and especi- 
alfy to the region of the upper pole of 
the specimen, for it is here that the 
remains of the testis proper are so 
often encountered, and the discovery 
of testicular tissue separated from the 
neo}jlastic tissue by^ a condensation of 
fibrous tissue is strongly’^ j^resumptive 
evidence of a teratoid origin. It can- 
not be emphasized too strongfy that 
the examination of a small piece of 
tliese complex tumours may’^ be highly' 
misleading. Again and again repeated 
sections have demonstrated the tera- 
toid character in cases where the first 


Fig. 3. — Teratoma : Showing general struc- 
ture and representative elements of all three 
layers of the blastoderm in tlio same field. 
Mesohlast : Nodule of darkly -stained cartilace 
near centre, and abundant fibro-myxomatous 
matrix. Hypoblast : Various spaces lined by 
columnar or cubical epithelium. Epiblast : Rod 
of stratified epithelium bounded by Malpighian 
layer (right). 


section suggested a simple cellular 
tumouiy and furthermore the various 
blastodermic derivatives show an occa- 
sional tendency' to be aggregated in 
one area and appear to dominate the 
histological picture in the absence of 
further examination. Thus, in Speci- 


men 1, irresentfy described, the strik- 
ing feature in the original section taken fifteen y'ears ago was the presence 
of stratified epithelium with ty'pical cell-nest formation, which naturally' 
suggested a diagnosis of epithelioma ; while in recent sections hy'poblastic 
elements of an intestinal character mai’kedh' predominated. Similarly', a 
eartilaginous formation may' appear to be the chief or even sole feature, 
but further search almost alway's reveals other elements. Paget’s® much 


quoted malignant enchondroma is a case in point: it was finally' shown by' 
repeated investigation to contain all three blastodermic elements, and placed 


conclusively in the teratoid catcgory\ 
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In general it may be said that teratoma testis displays histologieal eharac- 
ters of a highly variable complexity, and the individual representation of the 
blastodermic layers varies greatly in different sjjecimcns. After examining 
a considerable nnmher of these tumours it is possible to reduce them to a 
"roup tvpe vhich, in order to give a composite histological picture {Fig. 3), 
may be briefly described as follows : — 

1. Mcsoblastic Dcri-cutives . — The presence of cartilage in the form of round 
or oval nodules or crescentic plates is characteristic. A fdjrocelhilar mj'xoma- 
tous matrix, sometimes sarcomatous in type, is almost equally characteristic., 
and always suggests that any tumour under consideration is teratoid in character. 

2. liypoblaslic Derivatives . — These take the form of tubules or sjiaces lined 
by cubical or columnar cells, often suggesting adult glandular structures, especi- 
ally intestinal mucosa. 

3. EpibJaslic Derivatives . — ^These t.ake the fornr of spaces lined by stratified 
squamous epithelium, and cell-nest formation is often a striking feature. 

To summarize, the common mesoblastic clement (other than stroma) is 
represented by cartilage, the hypoblastic by glandular tubules or spaces, and 
the epiblastic by stratified epithelium. These and other derivatives will now 
be considered in greater detail. 

Blastodermic Derivatives Considered more Fully. — Xo attempt has 
been made to identify all the tissues which may appear in these tumours. 
This is already a well-tilled field, and as there is no reason why any or all 
tissues and organs of the body should not be represented, the subject loses its 
interest. A short account of the tissues commonly met with as depicted by 
the present group is given with the object of considering the possible relations 
of these tissues to the de\'elopment of tumours by a process of individual 
overgrowth. 

1. ^Iesobl.ast. — T he formed elements are represented by liyaline cartilage, 
bone, plain and striped muscle, fat, and lymphoid tissue. 

Hyaline cartilage is the most frequent and striking derivative, and takes 
the form usually of round or ovoid nodules of gi-eatly varying size ; but some- 
times it appears as plates or crescents disposed around glandular spaces, 
perhaps suggesting the structure of the trachea. It is sometimes so abundant 
as to give the tumour the naked-eye appearance of an ordinary chondroma, 
but may be extremely scanty. It ranges in structure from an embryonie 
character up to the ordinary adult tj-pe, and in some of the larger nodules 
active proliferation may suggest a malignant change, but the nodules practi- 
cally always appear to be well encapsuled by fibrous tissue or occasionally 
by plain muscle. Myxomatous degeneration is often a marked feature, and 
central cystic degeneration in the larger islets may be visible to the naked 
eye ; but after comparison with a considerable number of mixed parotid 
tumours, the cartilaginous element of the teratoma testis appears to possess 
a better developed structure and is not so subject to gi-oss mj-xomatous 
degeneration. 

Bone is not a common feature, but may appear in pure form or as a partial 
ossification of cartilaginous nodules. The presence of ossification on an exten- 
sive scale no doubt accounts for the cases of osteoma recorded in the past. 
Plain muscle is a common element, and may be distributed irregularlv. 
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but sometimes surrounds eartilaginous nodules, and is frequently disposed 
around glandular spaces, -where it may be taken to reioresent an attempt to 
form the muscle coat of rudimentary intestine. Its overgro-\vth ma}^ be 
related to the de-\’’elopment of the rare m5mma testis. 

Striped muscle has been a rare element in the specimens under consideration, 
but has appeared in both embryonic and adult forms. Similarly its overgrowtlr 
may be related to the extremely rare rhabdomyoma or rhabdomjmsarcorrra 
testis. 

Heart muscle is said to be excessive^ rare, and has not been observed iir 
the present cases. 

Lymphoid tissue is frequently present. It maj”^ have an irregular rrodular 
distributioir, but is commonh'^ seetr in association with glarrdular spaces lying 
between the epithelial and muscrrlar layers, and doubtless representing the 
lymplroid tissue of the digestive tract. It is also commonly observed in malig- 
nant cellular tumours, forming a h'mphoid stroma or netu'ork around the 

alveolar groups. It lias been suggested 
that o\'ei'gro^vth of the Ijmiphoid tissue 
of a teratoma may give origin to 
lymphosarcoma testis. This subject is 
discussed later, but in the meantime 
the frequent presence of 15’^mphoid 
structures in teratoid tumours should 
be noted. 

2. Hypoblast. — This is represented 
by glandular tubules or sjDaces lined by 
cubical or columnar cells. Such cells 
may be of an undifferentiated t3'pe, 
representing, as it were, a rudimentaiy 
hypoblastic element as seen in the early 
embryo ; but frequently the spaees are 
so arranged as to suggest that they 
indicate an abortive attempt on the 
part of the teratoma to produce typical 
fulh^-formed tissues or organs, esjreci- 
allj’- digestive or respiratory tracts. 

Digestive tubes are lined bj' colum- 
nar cells, and the goblet or mucigenous 
t_vpe is the striking feature. Botlr small and large intestine maj'^ be represented, 
and the resemblance to adnlt gut is strengthened bj'- collections of Ij^phoid 
tissue beneath the epithelium and by encircling bands of plain muscle some- 
times disposed in two laj^ers (Fig. 4 ). It is not uncommon to see tubes lined 
parth' b\' glandular epithelium and parth’- b}"- stratified epithelium, and such 
an appearance has been fancifulty inteiqrreted as representing the gastro- 
oesoifiiageal junction. 

Respiratory tubes are lined bj’^ columnar cells, sometimes ciliated, and the 
resemblance to trachea or bronchi is enhanced b}^ supporting nodules or plates 
of hemline cartilage, and b\^ encircling bands of plain muscle (Fig. 5 ). 

Ceiiain glandular oigans, such as salivarv glands, prostate, heart, liver. 



Fig. 4. — Teratoma : ‘Intestinal tube’. 
Wall of space lined by columnar cells, many 
of which are of the goblet variety. Xote tJje 
lymphoid tissue between the mucosa and the 
plain muscle coat. 
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and pancreas liavc all been described, bnt have not figured in sections from 
the specimens under consideration, though it is not uncommon to find 


acini lined by cubical or columnar cells 
grouped together in a gland-like fash- 
ion. Thyroid tissue was present in 
three specimens, reproducing adult and 
foetal types, and in another tumour 
some adenomatous tissue presented a 
close resemblance to a cystic goitre. 

Some of these glandular structures 
may be epiblastic in origin, e.g.. mam- 
mary tissue; but probably the majority 
ai'e hypoblastic, and it is convenient 
to group them together, though per- 
haps not always accurate. 

3 . Epiblast. — 

Stratijicd epithelium is the most 
frequent and striking representative, 
but is sometimes scanty and hard to 



find- and mav be absent. It assumes — Ttrnmma (^nme specimen) ; 

. o 11 1* * j. 1 . ‘ Re.^piraton* tube*. Xarro\v -space lined by 

r ar} ing forms, usually lining cysts, but columnar cells supported by plate of embiy'onic 
sometimes forming solid columns or rnfilnpe. Tbis particular tube uns of some 
1 /T-i- rr> ■ 1 i II I length, and lind several nodules of cortdaee in 

plaques (hlg, 6). typical cell-nest close relation to it. cnrtilngo being noticeably 

formation is often a striking feature, 
and in rare cases the keratinized epi- 
thelium takes the peculiar form of circular lamina;, aptly compared with 
the skins of an onion. Cell-nest or epithelial pearl formation, though highly 
typical of squamous epithelioma elsewhere, appears to be a natural er-ent 
in the epidermoid cysts of teratoma testis. Reference has already been made 



Fig. G.—Teraloma (same ' specimen) : Epiblastic elements. (Left) Rod of stratified 
epithelmm, capped by 1101013- lat-ers. l.ving in a space lined bv columnar cells. (Ri<ihtl Wall 
of epidermoid cyst, showing cell nests. ' i , 1 .lun 
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to the existence of cysts lined partl}'^ by stratified and partly cubical or 
columnar epithelium, and one is inclined to regard this as indicating a partial 
stratification of the J\lalpighian lajmr. 

Neuro-epitheliwn has been observed in several cases, sometimes repro- 
ducing the primitive structure of the spinal cord or brain, and scanty groups 
of ganglion cells have appeared rarely. 

Trophoblastic epithelium has not figured in the present group. 

Melanotic patches have occurred in several specimens, but this is uncertain 
ground, and an epiblastic origin cannot be positi^"ely assumed. 

Teratoma Testis and Malignant Conversion. — It is generally stated 
that teratoma testis is usually innocent, but ma}’’ become malignant in virtue 
of any of its compound elements, and that the resultant tumour may be 
cancerous or sarcomatous, depending on vhetlier the malignant change 
affects the connective tissue or epithelial structures. Such a generalization 
is certainly true, but in the opinion of the -writer requires qualification. The 
testicular teratoma so frequently displays unequi^’ocal signs of malignant 
change that its essentially malignant character should be more emi^hatically 
stressed ; in the second place the marked tendency of the epithelial elements, 
especially the hypoblastic, to assume malignant characters requires greater 
emphasis. 

The hypoblastic elements, as observed in the present group, pla}^ a moie 
dominant part than either the connective- tissue or squamous epithelial 
elements in conferring malignant jJotentialities on these complex tumours, 
and frequently transform them into carcinomata of differeiit types. Jlany 
predominantly carcinomatous tumours of the testis find their precise counter- 
part in areas of malignant proliferation affecting the glandular structures of 
teratomata, and if we accept the principle that the overgrowth of the 
malignant element may lead to partial or complete supjjression of the other 
blastodermic derivatives, the relationship of the teratoma to the pure or 
almost pure carcinoma of the testis becomes not a hypothesis but a 
certainty. 

No doubt the connective-tissue elements occasionalh'- take on a sarcomatous 
or cndotheliomatous structure and sometimes produce purely sarcomatous 
metastases, and, similarljq the embryonic or adult epiblastic elements may 
assume carcinomatous characters and produce characteristic tumoiu’s ; but 
these transformations have not figured with anything like the same frequency 
in the present series as malignant conversion of the hyjDoblastic glandular 
structures. 


THE VARIATIONS OF TERATOMA TESTIS. 

The specimens described below have been selected with the special object 
of demonstrating the principle relative to teratoid tumours of the testis that 
one blastodermic element may overgrow the others, thus producing tumours 
composed chiefly or entirely of one type of tissue, which may be innocent or 
malignant. The aiqilication of this principle is of far-reaching importance in 
the interpretation of the great •\-ariet}’- of new growths of the testicle, and 
undoubtedly provides the key to a lai’ge part of this field of testicular 
pathology. 
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It is proposed to describe : (l) The typical teratoma whicli can be recog- 
nized at once by a glance at the cut surface, and contains representatives of 
all three layers of tlie blastoderm ; (2) A solid, seemingly Iiomogeneous 
tumour containing heterologous elements, in order to sliow tliat teratoid 
tumours frequently lack tiie characteristic ‘cystic’ appearance; and (3) 
Specimens illustrating individual variations wliicli can rcasonabh' stand 
interpretation as one-sided developments of a teratoma. By great good 
fortune manv variations have occurred in tlic material available and 
provide a fairly complete series. Though several gaps exist, it does not 
appear to impose too great a strain on scientific credulity to assume the pos- 
sible existence of the missing members. A series of sixty specimens is too 
small to include all types, but reference to the literature readily provides the 
necessary examples. 

Q'he specimens here deseribed fall naturally into the following categories : — ■ 

1. The typical tri-dcrmal teratoma. — ‘Fibrocystic disease' of the older 
terminology-. 

2. The solid, apparently homogcncoiis tumour containing heterologous elements. 

3 Mesoblastic overgroieth. — («) Cartilaginous ; (b) Myomatous ; (c) ' Mixed ' 

tumours of myxo-cliondro-endotheliomatous type resembling certain parotid 
tumours. 

4. Hypoblastic overgroieth.* — («) Simple ])apillary adenofdmoma with 

heterologous elements ; (6) .Adenocarcinoma wth heterologous elements ; 

(c) Pure adenocareinoma ; (d) Spheroidal-celled scirrhous carcinoma. 

5. Epiblastic overgroieth. — (n) Dermoid cysts — so-called ; {b) Squamous 

carcinoma (epithelioma) ; (c) Basal-cclled carcinoma (rodent cancer) ; (rf) 

Chorion-epithelioma ; (e) Xeuro-cpithclial tumours. 

Sub-gi-oups (b), (d), and (e) of the fifth category do not occur in the 
present series, but are mentioned to round off the subject. 

Specimen 1 .• — The typical three-layered teratoma. 

The tumour was removed from a man, age 26, who had complained of pain in 
the testis dating from an alleged strain fourteen weeks prertously. 

ALvcnoscopic. — The specimen is bisected sagittally, the tumour and fused testis 
together forming a spherical mass a little larger than a golf ball. The epididymis 
is not involved and appears unduly mobile. Tlie cut surface displays the cystic 
character of the teratoid tissue to great advantage, and is honeycombed with small 
pea-like rounded or oval cysts. The body of the testis is readily made out at the 
upper pole of the tumour, and is separated from the ‘cystic tissue’ by a definite 
capsule. The testis is compressed and reduced to the size of a bean, but the cut 
surface presents the normal characteristic pale granular appearance, and stands out 
in marked contrast to the cystic teratoid tissue below (Fig. 7). 

Microscopic. — The teratoid nature of the tumour is at once ertdent, and all 
three blastodermic derivatives are represented, but in varying proportions. 

Hypoblastic Elements dominate the picture, and show an advanced degree of 
development. They appear in the form of glandular spaces lined by columnar 
cells, many of them being of the goblet or mucigenous variety like those of adult 
intestinal mucosa. The resemblance to intestine is enhanced by subepithelial 
aggregations of lymphoid tissue and by encircling bands of plain* muscle fibres. 
Other spaces lined hy columnar cells supported by occasional plaques of embryonic 
hyaline cartilage might stand interpretation as respiratory tubes (see Fig. 5). 


* It is possible that some tumours included in this group are of glandular epiblastic 
origin, but it is convenient to group them together. 
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Mesohlaslic Elements are represented bj' the fibromyxomatous matrix, by plain 
muscle bundles, by lymphoid aggregations, and by scanty nodules of embryonic 
cartilage. In the main the formed mesoblastic elements are decidedly scanty. 

Epiblaslic Elements are represented by spaces lined by stratified epithelium, and 
perfect cell-nest formation is a striking feature (see Fig. 6). The first section 
taken from one part of the periphery of the tumour showed a marked preponderance 
of epidermoid ej'^sts and suggested a diagnosis of squamous epithelioma, while later 
sections from the rest of the tumour displayed great overgrondh of the hypoblastic 
elements as described above. 

The Testis Proper is disposed chiefly at the upper pole as seen by the naked eye, 
but a thin film of testicular substance is spread over the greater part of the free 

surface of the teratoid tissue and 



contrast to the succeedinp: figures. The body of the 
testis IS situated at the upper pole of the teratoma, 
and the epididymis in this ease is unusually mobile. 


is separated from it by a definite 
fibrous capsule. The arrangement 
and shape of the seminiferous tubules 
appear to be normal, and spermato- 
genesis is evident. 

Comment.-— The siDccimen is 
a perfect example of the typical 
teratoma testis, and the appear- 
ances presented by the cut sur- 
face are so characteristic that tJie 
diagnosis is evident at a glance. 
The relationship of the teratoid 
tissue to the body of the testis 
and to the epididjunis at once 
suggests that the new growth 
originated in the mediastinum. 
The tumour is small, coming to 
light at a relativelj'' early stage of 
its development, probably ou'ing 
to the patient’s attention being 
draAvn to the enlargement of the 
testicle by the injury. No e^d- 
dence of malignant degeneration 
of the various blastodermic ele- 


ments appears in the sections 
examined, unless the epidermoid cysts are regarded as such; but it would 
appear that cell-nest formation is to be regarded as a normal develoj^ment 
from cysts lined by stratified squamous epithelium. The hypoblastic tubes 
and spaces present such an unmistakable resemblance to adidt intestine that 
the tumour merits a position in the teratoma category rather than the 
teratoid. 

This highly characteristic three-laj>'ered tumour should be regarded as 
the fundamental tj'pe and the basis of the variations described below. 


Specimen 2. — Solid, apparently homogeneous tumour with heterologous elements. 

No history is attached to this specimen, wliich belongs to the Spence collection. 

^Lvciioscopic. — ^The tumour is the size and shape of a grape-fruit and is bisected 
sagiltally. The cut surface presents all the appearances of a solid homogeneous 
structure. That the tumour was not homogeneous was first indicated by a gritting 
sensation on taking pieces for microscopic examination. 
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Micnoscopic. — Ili/poblaslic Elements . — TIic hulk of the tumour is formed of 
masses of spheroidal or oat-shaped cells disposed diffusely or in an alveolar fashion 
and enclosed by septa of fibrous tissue. 

This malignant tissue stains poorly and 
for the most part gives little indication 
of its origin, but in a few of the spaces 
it is possible to make out a peripheral 
lining of cubical cells which merge into 
the oat-shajie and suggest an origin from 
h\-poblastic elements. This impression 
was strengthened by finding in later 
sections spaces lined by cubical and 
columnar cells. 

Mesohhislie Elements. — Tlie striking 
feature api)earing in most sections is the 
presence of nodules and plates of well- 
formed bone which appear to be scattered 
throughout the greater part of the tumour 
[Fig. S). The arrangement of some of 
the osteoid tissue gave the impression at 
first that it might possibly have developed 
in fibrous septa as the result of meta- 
plasia, but discoverj' of patches of volun- 
tary' muscle and fatty tissue strengthened 
a teratoid origin. 

Epiblastie Elements are not recogni2Kiblc in any of the sections. 

The Testis appears as a peripheral band on the surface of the tumour. 

Comment . — The specimen clearly belongs 
to the teratoid group, and is interesting as 
showing the complex nature of an appar- 
ently solid homogeneous tumour. Some of 
the sections showed only the malignant 
cellular tissue, and in the absence of further 
examination and the clue afforded by the 
gritting observed in taking the first piece 
for histological examination, the teratoid 
nature of the specimen might have escaped 
notice. It is a commonplace in the htera- 
ture of testicular tumours to find that 
re-examination reveals the presence of 
heterologous elements in cases hitherto 
regarded as purely sarcomatous or carcino- 
matous — a sure indication of the futility 
of depending on the examination of a 
small piece from one part. 

Specimen 3. — ^Mesoblastic overgrowth : (a) 
CartUaginous. 

Xo history is attached to this specimen, 
wliich belongs to the Spence collection. 

INLvcroscopic. — Only one half is preserved, 
and indicates that the tumour was the size of 
a small melon. The eut surface presents a 
striking resemblanee to that of an ordinary 

o 



Fig. 9 . — Teratoma testis : Me=o- 
blastic (cliondromatous) overgrowth. 
Cartilage is particularh’ e\’ident at the 
lower pole in the photograph, though to 
the naked eye it is abundant through- 
ouf the cut surface. 



Fig. 8 . — Teratoma : Showing osteoid tissue. 


VOL. XIII. — NO. 49. 
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chondroma; and is studded •with pearlj’' cartilaginous nodules ranging in size from a 
small bead to a bean or eherry. Several of the larger nodules show central cystic 
degeneration. Towards the lower pole the surface appears entirely cartilaginous 
(Fig. 9), but elsewhere the cartilaginous islets are supported by strands of fibrous 
tissue which is nowhere abundant except near the upper pole. Several small 
isolated cysts are present. The remains of the testis are not visible to the naked 
eye. 

Michoscopic. — Mesoblastic Elcmenis. — ^The striking feature in sections taken 
from different areas is the presence of numerous nodules of well-developed hyaline 
cartilage. These constitute the greater bulk of the tumour, and are surrounded 
and separated from each other by a small amount of fibrous tissue and occasionally 
by plain muscle-fibres. Myxomatous degeneration is e^^dent in some of the nodules, 
but the cartilage cells appear to be circumscribed and do not invade the fibrous 
tissue. In addition to the obvious well-developed cartilaginous islets there are in 
some areas enormous numbers of tiny nodules containing only a few cartilage cells 
(Fig. 10). 

Further evidence of the predominance of the mesoblastic element in this tumour 
is provided by scattered cylindrical cross-striped muscle fibres and globular sarco- 
blasts, while towards the upper pole there is a considerable amount of fibrous tissue. 



Fig. 10. — Teratoma : Cartiloglnons overgrowth. (Left) Showing nodnles of cartilage, 
largo and small, which make up the bulk of this tumour. (Right) Showing patch of striped 
muscle. 


Hi/pobkislic and Epiblaslic Elements.— At first sight it appeared likely that 
these elements had been entirely suppressed, for though scanty cystic spaces were 
observed which by analogy with appearances seen in other teratoid tumours might 
be taken to represent glandular spaces, conclusive evidence of the existence of other 
blastodermic derivatives was obtained only by the discovery' of one large space lined 
by columnar cells, assuming a pavement form at one part. 

The Testis is present at the periphery' of the tumour in the form of a few 
compressed and atrophied tubules. 

Comment . — The specimen is a teratoma and is a fine example of tlie 
‘ chondroma testis ’ of the older terminology'. It illustrates a remarkable over- 
growth of the mesoblastic element, hyaline cartilage predominating. The 
importance of this type of tumour lies in the fact that it establishes the principle 
of the overgrowth in teratoid tumours of one blastodermic derivative at the 
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expense of the others — a principle -which bcj'ond doubt has a wide application 
in the interpretation of testicular new groudhs. 

It is a matter of great importance in this connection to demonstrate the 
existence of other blastodermic derivatives in tumours composed almost 
entirely of mesoblast, to exclude an origin b}' a process of metaplasia from 
the mesoblastic tissue constituting the fibx’ovascular matrix of the testis 
proper. Virchow in particular allotted great scope to the innucnce of meta- 
plasia in the production of complex tumours of the testis, but a teratomatous 
origin appears certain if the presence of characteristic elements derived from 
one or both the other blastodermic layers 
is established. 

Paget’s classical case of enehondroma 
testis, described in 1855, throws an inter- 
esting light on the jxhases of interpreta- 
tion through which a complex tumour 
may pass. It was regarded originally 
by Paget as a malignant cartilaginous 
tumour producing metastasis in the lung 
by invasion of the spermatic veins, but 
later investigation by Kanthack and Pigg 
demonstrated the presence of columnar- 
celled elements, and the tumour was 
then looked upon as a columnar-celled 
cancer with cartilaginous formation in 
the stroma. Further investigation by 
Nicholson showed the existence of epi- 
thelial pearls in both the primaiy and 
secondaiy gro-srths, thus establishing the 
existence of representatives of aU three 
layers of the blastoderm and conclusively 
proving the teratoid nature. The pul- 
monary growth may be regarded in the 
light of a transplantation through the 
venous system rather than an evidence 
of malignanc^^ 

Specimen 4. — Mesoblastic overgrowth: 

(6) Myomatous. 

No history is attached to this specimen, 
whicli belongs to the Spence collection, and the one half preserved suggests that 
the complete tumour was the size of a small melon. 

JLvcroscopic. — ^The cut surface gives some indication of the predominating 
myomatous nature of the tumour, and is fleshy and firm, and pale pink in colour 
over the greater part, with here and there granular areas suggesting a glandular 
structure {Fig. 11). 

jMicroscopic. — jMcsoblasiic Eiements, — Numerous sections taken from various 
parts present the same structure. The tumour is formed almost entirelj* of a com- 
bination of plain and striped muscle fibres, disposed diffusely or in alveoli. Sections 
stained by van Gieson's method display an alveolar arrangement, the muscle fibres 
and cells being supported by a moderate amount of fibrous tissue. 

The plain muscle calls for no comment, and its arrangement recalls that of 



blastic (rayomatous) overgrowth. The cut 
surface gives some indication of the com- 
position of this tumour. 
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myoma uteri. The striped muscle appears in various stages of development, and 
it is noteworthy that typical adult cylindrical fibres are not present in the sections 
examined. The developing fibres or sarcoblasts appear as pear-shaped or globular 



Fig. 12. — Teratoma : Myomatous overgrowth. (Left) Resembling ordinary myoma, but 
some of the spindle cells are striated, and the scanty, larger, dark, fusiform cells are develop- 
ing striped fibres, (Right) Showing large numbers of globular sarcoblasts, some of which 
are becoming pyriform. 


cells with large nuclei. Some of the sarcoblasts are transversely striated and show 
transition into thick fusiform striated cells (Figs. 12 and 13). Certain elongated 


spindle-cells closely resembling plain 



cle-fibres oceur here and there and show 
striation, and the appearance suggests that 
plain fibres may become striated. Tliis 
point has been noted by other observers. 

Hypoblasiic and Epiblastic Elements .- — 
None can be distinguished with certainty, 
but clear spaces witli a definite outline 
occur in various parts, and, as the speci- 
men is old, may represent glandular spaces 
out of which the epitlielium has been 
shed ; consequently one would be unwil- 
ling to affirm the absence of other than 
mesoblastic elements in the tumour. 

Testis. — No trace of the testicle 
appears in the various sections. 

Cotnment . — The specimen, so far 
as the examination of the available 
half is concerned, demonstrates a re- 
markable overgrowth of the muscle 
element and merits the name rhabdo- 


I’lG. 13. — Hicli-power view of Fir/. 12, showing 
the characters of tlie sarcoblasts. 


myoma or rhabdo-leio- myoma. It 
seems highh’^ probable that it has 
arisen from an overgrowth of the 
mesoblastic elements of a teratoma, and though this cannot be j^ositively 
assumed, analogies presented bj’’ other one-sided developments of teratoma 
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testis give reasonable justification for including it in the teratoid category. 
Further support to the teratoid origin is afforded bj' the fact that other 
observers have demonstrated epithelial and cartilaginous structures in tumours 
of this type. Rokitansky’s classical case of a rhabdomyoma attached to the 
lover pole of the testis is generally regarded, on the other hand, as a tumour 
derived from the muscular tissue of the gubcrnaculum. 

Specimen 5. — Mesoblastlc overgrowth: (c) The ‘mixed’ tumour. 

For the purpose of this paper this term is rcstrieted to the rare tumours of the 
myxo-chondro-endotheliomatous tj'jie presenting a close resemblance to certain 
tumours of tlie parotid, though it should be stated that salivarj'-gland tumours of 
tliis variety are regarded by some pathologists as m\'xo-ebondro-carcinoma and not 
as endothelionra. Thvo oceur in the present series and merit a brief description. 
Both are old speeimens in a poor state 
of preservation, but the sections arc sufTi- 
ciently good to display the main struc- 
tural points. Fibrous aiul myxomatous 
tissue predominate, accounting for the 
poor staining. The endothelium of the 
vascular spaces is unduly prominent and 
shows patchy proliferation. In some 
areas the swelling of the endothelial 
cells produces a simrious adenomatous 
appearance, in others the cells are 
arranged in the form of anastomosing 
cords, and in others again the endothe- 
lial proliferation is so diffuse as to 
produce solid cellular sheets. Areas of 
degenerating mj’xomatous cartilage are 
present in the one tumour, but the other 
shows merely a myxo-fibro-cndothelioma- 
tous structure (Fig. l-I). Both resemble 
degenerating salivar3’ tumours in the 
disappointing quality of the sections. 

Comment . — Tumours of this sim- 
ple tjqDe apparent^ composed of 
purelj^ mesoblastic tissues may origin- 
ate from : — 

1. An overgron-th of the mesoblastic elements of a teratoma. 

2. An overgrowth of the fibro vascular stroma of the testis proper with 
cartilaginous metaplasia. 

From a consideration of the present specimens the ■nTiter inclines to the 
teratoid origin, because the remains of the testis can be seen at the periphery 
of one of the tumours, but more especially because a similar structure is often 
seen in patchy distribution in undoubted teratomata. From the practical 
point of view thej* can be regarded as among the most innocent of testicular 
tumours, and do not recur after castration. Parotid tumours, on the other 
hand, treated bj’^ enucleation, may recur from outlying portions left in situ. 

Specimen 6. — HypoWastic overgrowth : (a) Simple papillary adenofibroma with 
mixed elements. 

No history' is attached to tliis tumour, 'w'liich is preserved in the Anatomical 
Museum, and is described as probably sarcomatous. 

^Lvcroscopic. — The specimen is the size of a grape-fruit, and has been partiallv 



Fig. J4. — Teratoma: Myxo-chondro-endo- 
thelioma type resembling certain parotid 
tumours. Interlacing framework of darkly 
staining endothelial (?) cells surrounding and 
mergine into myxomatous areas, in some of 
which degenerated cartilage is present. 
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split in the sagittal direction and spread out in front of the cord and epididjTiris. 
The body of the testis is indistinguishable. The cut surface is homogeneous and 

is divided into a number of large 
lobules by deep branching fur- 
rows. the Avhole appearance recal- 
ling the cut surface of certain 
fibro-adenomata of the breast, or 
of certain mj'xomata {Fig. 15). 

Microscopic. — The bulk of 
the tumour is composed of 
adenofibromatous tissue Avhich 
resembles nothing so much as a 
mammary proliferous or papillary 
fibro-adenoma {Fig. 16). The 
papillary arrangement is readily 
made out, though many of the 
slender processes appear in 
cross-section. The processes are 
covered by flattened or cubical 
epithelium supported by a flbro- 
mj’xomatous core, the fibrous 
tissue being scanty in the main 
though abundant here and there. 
No evidence of malignancy ap- 
pears in any of the sections. 

Sections from the periphery 
show mixed elements in the shape 
of islets of cartilage and myxo- 
matous areas. No trace of the 
testis occurs in sections examined. 

Comment . — This tumour illustrates a rare type which is certainly best 
interpreted as a i^ariation of teratoma 
testis, the predominant adenomatous 
tissue representing a simple OA'^ergroudh 
of the glandular elements, Avhile the 
mixed elements at the periphery com- 
posed of mesoblastic derivatives con- 
firm the essential teratoid origin. The 
precise nature of the glandular element 
Avhich by its oi'ergrowth has produced 
the bulk of the tumour remains un- 
certain. but the resemblance to the 
proliferous mammary tumour is sug- 
gestii'e. and it is interesting to recall 
that adenofibromatous tumours of the 
breast in rare cases contain mixed 
elements. On the other hand, any 
adenomatous tissue may develop papil- 
lary projections. Papillary adenoma- 
tous tumours of the testis liaA'e been 
recorded very rarely in the literature, 
and the above example came as a surprise, though perhaps the peculiar lobu- 
lation of the cut surface should have afforded a clue. 
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Fig. 10. — Teratoma : PapillarjMnyxo-acleno- 
fibromn, resembling certain manimarj’ tumours. 



Fig. 15 . — Teratoma testis : Adenomiyxo^fibronin. 
The lobulated cut surface recalls certain adenomata 
of the breast. 



TUMOURS OF THE TESTICLE 23 


Specimen T. — Hypoblastlc overgrowth : (fc) Adenocarcinoma with heterologous 
elements. 

Tlie specimen was removed from a jiaticnt, age 20, wlio had com]dained of pain 
and swelling of the testicle for ten weeks. 




Fig. 17 . — Teratoma : (Left) .-tdonoenreinoma. (Richt) Space lined by stratified 
epithelium surrounded by abundant my.'cbfibromatous stroma. 


ALvcroscopic. — Tlie tumour is the size of an orange and is bisected. The cut 
surface appears homogeneous in the main, but here and there cystic formation occurs 
on a small scale, but is not sufficiently e\'ident to suggest ‘ cystic disease The 

cpididjTnis is not involved and is spread 
over the posterior surface. 

Micnoscopic. — The specimen is re- 
markable for tlie Iiistological variations 
presented, but in the main is an adeno- 
carcinoma supported by a fibromt’xoma- 
toiis matrix. 

Hypobkisiic Elements. — ■ Xumerous 
tubules and spaces lined by cubical 
and columnar cells predominate. Some 
are clearly innocent, but the majority 
present the features of an active adeno- 
carcinoma (Fig. 17). In some areas the 
infiltrating glandular cells assume a 
spindle shape, and being massed together 
give an appearance like a spindle-celled 
sarcoma. In several areas the cystic 
spaces are dilated and lined by flattened 
or cubical cells, and the appearances are 
strongly reminiscent of a simple cystic 
goitre. In other areas the glandular 
tissue assmnes an infiltrating malignant 
papillarj' formation, and cross-sections of 
papfllffi jdeld a spurious peritheliomatous 
appearance. Tliis malignant papiflaiy- 
tissue is most aptly compared with the features seen in some malignant papil- 
lomatous ovarian tumours (Fig. 181. 

Epiblaslic Elements . — These are decidedly scanty, but appear in the form of 



Fig. is. — reroloma (same tumour) : Pnpil- 
laiy adenocarcinoma. Tliis should be compared 
with Fig. IG, of which it appears to be the 
malienant version. 
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spaces lined by stratified epithelium and of scattered patches of pavement epithe- 
lium. No cell nests are detectable. 

Mesoblastic Elements . — There is an abundant fibromyxomatous matrix vhieh 
in some areas appears sarcomatous, though a sarcomatous appearance is certainly 
produced by the infiltrating glandular cells taking on a spindle shape. INIj-xo- 
endotheliomatous areas are occasionally abundant. No cartilage or other formed 
mesoblastic elements appear in any of the sections. 

The Testis is readilj' recognizable as a flattened band at the surface of the 
tumour. 


Comment . — The specimen is a teratoma, ]i3q3oblastic elements predominat- 
ing and undergoing malignant degeneration, transforming the tumour into an 
adenocarcinoma. Epiblastic elements are scanty, but 
help to establish the teratoid nature, and link this 
specimen up with tlie next. Specimens of this type 
illustrate the important fact that teratoid tumours 
exhibit various gradations between the typical tumour 
containing all three blastodermic elements and those 
formed apparently entirelj'^ of one element. 







Fio. 19. — Teratoma testis: 
Hypoblnstic (aclenocarcinomatous) 
overgrowth. The cut surface is of 
‘ luedullarj' ’ type, with ha?mor- 
rlingcs. The testis is not visible to 
the naked eye but persists micro- 
scopically as a peripheral band. 
The epididymis is fused. 


Fig. 20. — Teratoma : Cylindrical or columnar adeno- 
carcinoma, showing spaces from which tlie tumour has arisen. 


-Hypoblastic overgrowth : (c) Pure 


Specimen 8.- 
adenocarcinoma. 

This specimen was removed from a man, age 
42, who gave a six months’ historj’’ of swelling of 
the testicle Avith recent enlargement of the in- 
guinal glands. 

!^L\CROSCO^IC. — One half is preserved, the complete tiunour being the size of 
a small melon. The eut surface presents a brain-like appearanee AA-ith seA’era! 
circumseribed paler nodules, and there are numerous small ha?morrhages tliroughout 
the tumour substance. There is a small haematocele at the upper pole, and the 
loAvcr part of the tuniea A'aginalis is obliterated bj^ the adhesion of the tumour to 
the scrotum, AA-hich probably accounts for the inguinal metastases. The epididjunis 
is fused and indistinguishable {Fig. 19). 

^Microscopic. — Hypoblastic Elements . — ^The tumour is a Avascular adenocarcinoma 
deriA'ed from columnar cells and supported by a scantj’’ fibrous stroma {Fig. 20). 
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The columnar or cylindrical-cellcd character is displayed to great advantage in the 
cells lining the spaces and in the cross-scctions of the papilla;, which show the 
cylindrical cells arranged around a fibrovascular core. Considerable areas of new 
growth have undergone degeneration and lucmorrhagic infiltration and stain poorly. 
Glandular spaces lined by columnar cells retaining a simple character appear on 
the surface of parts of the tumour, show a transition into cancer, and may cer- 
tainly be regarded as the starting points of the cancer. 

EpiblasTic and Mcsoblaslic Elcmcnis do not appear in the sections examined. 

The Teslis . — ^The degenerated remains of the testis can be recognized as a peri- 
pheral band at the surface of the tumour. 

Comment . — The specimen is to be regarded as a glandular carcinoma 
derived from the IniJoblastic elements of a teratoma with suppression of 
the other blastodermic derivatives, though of course it is possible that further 
sections might reveal traces of the other layers. The essential faet, however, 
is that the tumour is predominantly an adenocarcinoma of a structure 
sometimes exactly duplicated in indubitable teratoid tumours by malignant 
conversion of the hypoblastic elements. 



Fig. 21. — Teratoma : (Left) Spheroiclal-celled cancer of scirrhous t\'pe. (Richt) 
Columnar-cellecl glandular elements giving origin to tlie cancer. 


Specimen 9. — Hypoblastic overgrowth: (d) Spheroidal-celled scirrhous carcinoma. 

Spheroidal-celled carcinoma is sometimes regarded as a special tj-pe, and con- 
sequently a short description of the following tj-pical example appears warranted. 
By some it is related to a specially early age incidence — 2G'3 years (Schultz and 
Eisendrath) — and the present case liappens to conform to this. 

T. W., age 27. Swelling of the left testicle noticed for four montlis. It steadily 
grew, and on admission to hospital the tumour had reached the size of the foetal 
head, fungated through the scrotimi, and involved the left inguinal glands. In spite 
of an extensive removal of tumour, scrotum, and glands, the patient returned in five 
months with large metastatic tumours in the upper abdomen. 

M.\CROscoric. — The cut surface is of the ‘medullaiy’ t>p)e, and the epididjmis 
is incorporated and indistinguishable. 

^bcROscoPIC. — ^The bulk of the tissue examined presents the tsqiical appear- 
ances of spheroidal-celled cancer, -svith here and there indications of' the glandular 
elements giving rise to the tumour (Fig. 21). Parts of the neoplasm are scirrhous. 
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and scanty epithelial cell-groups are separated by a considerable amount of fibrous 
tissue, but other areas are encephaloid. Earlier sections showed the spheroidal 
type of cell almost entirely, and the invasion of the inguinal glands has the same 
character, but later sections demonstrated abundant areas of colimrnar-celled adeno- 
carcinoma and simple glandular spaces, and indicated the origin of the spheroidal 
elements. In addition there are some large spaces lined by cubical or columnar 
cells, which contain deeplj' staining colloid material and resemble thj’roid tissue. 

Comment. — The tumour is a carcinoma, s 2 )heroidal-celled elements lore- 
dominating, and arising from an overgrowth of hj^poblastic derivatives. Its 
teratoid origin is indicated bj'’ the mixed glandular characters and bj^ the 
existence of a peripheral band of degenerated testicular substance. The 
brief duration aird comiiaratively large size of this tumour, in common with 
the two preceding specimens, sliould be noted as indicating the liigh degree 
of malignancj'^ and rapid course of the teratoid glandular cancer. 


TERATOID CARCINOMA OF GLANDULAR ORIGIN, PROBABLY HYPOBLASTIC. 

This group has alreadj^ iDcen partly considered in a previous section and 
its wide scope indicated. All that is necessary here is to elaborate the carci- 
nomatous conversion of the hypoljlastic elements of teratoid tumours and to 
indicate tire relations of this group to the specific germinal-celled tumours 
to be described later. Examination of a large number of teratoid tumours 
demonstrates the numerous variations in t 5 '-pe of the hypoblastic elements, 
and often reveals early cancerous change in apparently innocent tumours 
{Figs. 22, 23, 24, and 25). In many cases the hypoblastic origin is readily 
traced, but in others it is possible that the malignant transformation has begun 
in glandular structures of epiblastic derivation — mammaiy tissue, for example. 
Consequent!}'- it is safer to speak of teratoid carcinoma of glandular epithelial 
origin, though in tlie majorit}^ of cases it is the hypoblastic structures -which 
are at fault. 

Types of Carcinoma. — It is traditional to describe carcinomatous tumours 
of the testis according to the character of tlie cells and their arrangement. 
Thus, cancers are described as columnar-celled, splieroidal-celled, alveolar, 
scirrhous, and encephaloid. Little importance should be attached to these 
sub-divisions, for though a testicular tumour may be predominantly spheroidal- 
celled, cubical or columnar elements are usually demonstrable, and as in the 
breast, for example, parts of a tumour may be scirrhous and others encephaloid. 
This method of grouping, though artificial and having no special histological 
significance, has the merit of convenience. The following types of teratoid 
carcinoma of glandular and probably hypoblastic origin may be distinguished, 
but are frequently merged: (1) Cohimnar- or cylindrical-celled cancer; (2) 
Sphcroidal-celled cancer ; (3) XJndijferentiated more or less round-celled cancer. 

Columnar-celled Cancer. — This is a frequent type, and the examples 
appearing in the present series reproduce all the features of adenocarcinoma 
as observed in other parts of the body. Though it may appear in pure form 
as the result of one-sided overgrowth, the facts that similar glandular elements 
arc seen characteristically in teratoid tumours, and that some specimens 
contain mixed elements, seem incontrovertible evidence of its essential teratoid 
nature. 
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SniEROiDAL-CELi-ED Can'CER. — Tliis IS also a fairly common type, anrl for 
the same reasons is generally regarded as arising from the ej)ithelial elements 
of a teratoma, and its accredited early age incidence in the twenties supports 



Fig. 22 . — Teratoma : Carcinomatous trans- 
formation of glandular elements, u'itli two 
nodules of stratified epithelium. 


Fig. 23 . — Teratoma : Carcinomatous trans- 
formation of glandular elements. Other por* 
tions of section show simple spaces lined by 
cubical cells, also .stratified epithelium and 
cell nests. 



Fig. 24 . — Teratoma : Carcinomatous trans- 
formation of glandular elements. Near centre, 
spaces lined by columnar cells which in other 
parts are infiltrating the stroma. 


Fig. 25 . — Teratoma : Carcinomatous trans- 
formation of glandular elements. An undiffer- 
entiated round • celled type of carcinoma, 
resembling sarcoma and spennatocytoma, but 
definitely originating from spaces lined by 
cubical cells as seen in other parts of the 
tumour. 


this view. It reproduces exactly the features of spheroidal-celled cancer as 
observed in the breast and other organs. 
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Undifferentiated Round-celled Cancer. — It is not uncommon to 
observe in teratoid tumours areas of round-celled caneer closely resembling 
sareoma and j^'et arising undoubtedly from glandular tubes or spaces {Fig. 25). 
This presumably is a proliferation of cells of an embryonal type whieh lose all 
differentiation. The recognition of this variety is obviouslj'' important, as it 
ma}'’ resemble the specific tumours of germinal-celled origin and is likely to 
be confounded with them. 

As far as can be judged from the present group of teratoid tumours, this 
t3qDe of carcinoma has appeared onty in a patchj’’ form, and an origin from 
glandular spaces of an embryonal character has been readil)’^ traced, if not in 
the same section, in others taken from the same tumour. Yet, if we allow 
full seope to the principle that a one-sided overgrowth often occurs in teratoid 
tumours and that such overgrowth is more frequent in the embrjmnal elements, 
it would seem highly probable that pure or almost pure embryonal carcinomata 
of teratoid origin maj'^ occur from time to time. Such a cancer would closely 
resemble the germinal-celled tumours to be described in a second paper, and 
in the absence of mixed elements might be extremely difficult to differentiate 
from them. 


EPIBLASTIC OVERGROWTH. 

The Teratomatous Cyst (Dermoid Cyst) of the Testis. — The testicular 
‘dermoid’, as might be expected, presents general resemblances to the 
better-knoivn ovarian dermoid cyst, with the remarkable difference that it 
is so rare that onlj'' some half-dozen cases have been recorded in Great 
Britain within recent times. The pioneer work of Verneuil^ probably 
accounts for the more frequent reference to it in French literature. The 
writer has met with only one example from the human subject in the Edinburgh 
collections. On the other hand, the dermoid is a comparatively common 
tumour in the ovar}^ while the potycystic teratoma is rare if the common 
multilocular cystadenoma is excluded from the teratoid category. 

No satisfactorj^ explanation of this curious reversal of the incidence of 
the two tjqies in the testis and ovary is forthcoming, though it is well known 
that the epiblastic elements are relativelj’" better represented in the ovarian 
teratomata. Nicholson® relates it to the differenee in pressure exerted upon 
the developing tumour in the seminiferous tubule and in the Graafian follicle. 
In the former, pressure limits development and causes irregular growth, and 
the resultant tumour is of the small potycj'^stic varietj^, while in the Graafian 
follicle the comparative absence of pressure allows greater development, and 
the single cyst jiredominates and maj'^ attain considerable dimensions. Both 
testis and oi'aiy, howe\"er, produce intermediate types or links between the 
tiqiical dermoid and the poljaystic teratoma, and Barrington® reports a 
tumour of the testis in Avhich a dermoid c\'st representing the epiblastic 
elements was associated with a solid careinoma evidently derived from 
columnar lypoblastic elements. 

The term ‘dermoid cj-st’ of the testis should be discarded, as it indicates 
onlj- the striking and obvious feature, and gives no indication that the cyst 
is rcalU a localized epiblastie overgroirth of a teratoma, as the co-existence 
of mixed elements and the occurrence of intermediate tj'pes conclusively 
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proves. Furthermore, it may lead to confusion -with the skin dermoids tiiat 
occasionally develop in the median raphe of the scrotum and have no relation 
to the testis proper. 

Two examples are here desciibed. Tlie first, which is preserved in the 
INIuseum of the Edinburgh Royal College of Surgeons, I owe to the courtesy 
of C. W. IMacgillivray, who removed it from a patient, age 25, in the Royal 
Infirmary, Edinburgh. The second, a cyst of the testis of a horse, is preserved 
in the University Anatomical Museum, and is briefiy described for a special 
reason. 

Teratomatous cysts of the human testis are so rare that no apolog}' is 
needed for describing the present highly typical example. The clinical 
histoi'u is graphicallv given in ^Ir. Macgillivray’s own words, and illustrates 
certain characteristic points discussed below : — 



Fig. 20 . — Teratoma testis : Epiblastic overgrowtii. Teratomatou.s (dermoid) eyst 
surrounded by testicular substance and containing sebaceous material enmesliing hair. 

Tile fcetal rudiment is best seen in the left Iiaii. 

Specimen 10. — " A. W., 25, single, fisherman. Left testicle unduly large since 
birth. Indeed, the mother of the patient used to encourage neighbours to come 
and see it as a curious sight. It ‘grew as he grew', and gave liim no trouble except 
for its being large. At the age of three he was taken to the Children's Hospital 
about it, and liis mother was told to bring liim back next day, wliich she did not 
do. Has had gonorrhcca and sores on the penis. Came to the Royal Infirmary, 
Edinburgh, in June, 1900, to seek adHce because he contemplated matrimonv. The 
left testicle was as large as a man's fist. Dermoid evst excised, June 13. Dis- 
charged cured June 27, 1900.'' 

5L\cboscopic. — ^The te.sticle and enclosed cyst form an ovoid tumour the size 
of the fetal head. The testicular substance appears to be increased in amount, 
and is^ disposed as a thick peripheral layer completely surrounding the cyst, and 
the epididjTnis is stretched over it. The tunicse albuginea and vasrinalis are closelv 
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apposed and in. part adlierent. The wall of the cyst is slightly pigmented and 
ob\dously of the nature of skin, and is covered with hair embedded in a mass of 
fatty or sebaceous material. The foetal protuberance (Rokitansky's rudiment) 
appears as a large projection in its lower part, and no teetli are present (Fig. 20). 

JIiCROSCorrc. — The cj’^st wall examined is of the nature of fully-developed skin, 
Arith hair, sebaceous, and SAA'eat follicles (Fig. 27). Resort has been had to the X 


rays to demonstrate the existence of 
mixed elements in the form of bone in 
relation to the fcetal rudiment (Fig. 28). 



Fig. 27. — Teratoma: Epiblastic over- 
growth. Wall of teratomatous cyst near foetal 
rudiment, showing skin structure. 



Fig. 28. — Skiagram of left half 
of same specimen, showing irregular 
pieces of bone beneath the fcetal rudi- 
ment. The right half contained no 
bone and is not reproduced. 


Comment . — This tumour illustrates the folloAving points relative to the 
teratomatous testicular cyst, and these are shortly compared with those 
exhibited by the corresponding tumour of the ovary. 

1. The tumour is congenital and is present at birth, a feature exhibited 
bj"^ nearl}^ all the recorded cases, as Bland-Sutton'^ points out. The tissues 
of the teratoma in this case are coeval Avith those of the host and attain full 
dcA-elopment, Avhile the less dcA’eloped teratoid tumours probabty arise later 
in life and their tissues remain moi’e or less embryonal. The OA^arian cyst, 
OAving to its concealed position, usually escapes notice till after pubertA^ and 
the patient commonl}’’ appears for ojreration betAveen the ages of tAventy and 
thirty. 

2. It conforms in cA^erj^ essential detail AA'ith the gross structural features 
of the oA'arian tumour, the cyst appearing in the midst of the testis and 
expanding it in the form of a peripheral capsule as groAvth adAmnces and the 
skin secretions accumulate and the hair groAvs. 

3. The tumour ‘grcAA' as he grcAA'’, causing inconA^enienee onl}! by its 
bulk, and shoAving no signs of malignancy clinically or histologically. The 
more adult the structure of a teratoma the less prone is it to malignant change. 
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but malignant conversion of tlie skin elements has been recorded rarely in 
connection with the ovarian teratomatous cyst and indicates the narrow line 
between the simple and the malignant in teratoid tumours of the sex glands. 

4. The foetal rudiment displays no teeth, so often seen in the ovarian 
tumour, but this accords with the relatively imorer epiblastic representation 
in tei’atoma testis generally. 

5. The foetal rudiment has related to it bony structures, indicating the 
essential multiple-layered nature of the tumour. The ovarian cyst is well 
knovm to have aggregated beneath the fcctal rudiment a collection of mixed 
tissues such as cartilage, bone — often bearing teeth — muscle, and nervous 
elements ; and by analogy we may reasonably assume their existence in the 
testicular cyst. In any case the presence of bone is indubitable, establishing 
the essential teratoid nature of the so-called dermoid, which the jDresence of 
the strikmg skin-lined, hair-clad cyst is apt to dwarf. 


Spcci7ncn 11. — Multilocular teratomatous cyst of horse’s testis. 

No liistorj' is attaclied. 

llLvcnoscopic. — TJie testis and enclosed evsts form a tumour the size of a larire 


orange which is split sagittally and 
exactly how many skin-lined cysts 
are present, but there is certainly a 
large central one, and two (probably 
three) smaller ones lying more peri- 
pherally. The large cyst is the size 
of a small egg, and shows at one 
part a small projection or foetal rudi- 
ment overhang a mass of hard bone, 
and all display tufts of coarse hair 
resembling mane or tail, .Again, no 
teeth are present. .A small amount 
of sebaceous material is embedded 
in the roots of the hair (Fis. 29). 

The testis is massed cliiefly at 
the upper pole, but exists all round 
as a circular t.ayer enclosing the 
cysts. The epididjanis is spread over 
tlie back of the tumour. 

Microscopic. — The lining of the 
cysts is of the nature of well-formed 
sldn displajing the usual appendages. 
The existence of mixed elements in 
the form of masses of bone is e\i- 
dent at a glance, and is demonstrated 
by a skiagram {Fig. 30). Tlie testi- 
cular substance is normal as regards 
the number and shape of the semin- 
iferous tubules, but the cells are 
degenerated, probably owing to the 
formalin fixation. 


folded apart. This makes it difficult to say 



Fjc. 29. — Teratoma testis (horse) : Kpiblastic 
overgrowth. Wiiltilocular dermoid cyst, sI,owing 
skin-lined cyst-s and tufts of hair resembling mane 
or tail, .A. crescent of bone is seen in the centre, 
and the testicular substance appears chiefly at the 
upper pole. 


Comment . — The specimen is obviously a teratoma, as the presence of 
mixed elements indicates, and is an example of overgrowth of the epiblastic 
elements reaching a high stage of development. Bland-Sutton states that 
teratomatous cysts of the testis are not uncommon in the horse. The tera- 
tomatous cyst is tj-pically single, and this specimen has been described 
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because the skiii-lined C3’^sts are multqile. This tj'^pe may be regarded as a 
link in the chain between tlie highly developed single-cysted variety (teratoma) 
and the less developed multiple-laj^ered tumour (teratoid). 

Multilocular dermoid C3’^sts of tlie ovary have been occasional^ recorded, 
and presumabl3'^ indicate a development from more than one germinal cell, 

resulting in the production 
of several abortive embryos. 
This would appear to be true 
of the fulty-developed cyst 
with other structures in close 
relation to it, but an3'^ epider- 
moid cyst as seen so often in 
tl)e simpler teratoid tumours 
might attain full develojrment, 
without any limit to multipli- 
cit3’', 3mt arising from a single 
germinal cell. 

Specimen 12. — Bpiblastic 
overgrowth : Basal-celled carci- 
noma. 

No history is attached to tliis 
specimen, whiclr belongs to the 
Spence collection and is labelled 
a fibrosarcoma. 

Machoscopic. — The tumour 
is bisected and is the size of 
a grape-fruit. The cut surface 
presents a solid or even fibrous 
appearance and is divided into 
lobules by broad fibrous septa 
in which the cut ends of numer- 
ous vessels are visible — in short, 
a surface inspection suggests that 
the condition is fibrous or fibrosarcomatoiis. The epididymis is not involved. 

INIicroscopic. — The first section showed almost entire^'’ the features of a fibroma 
or fibrosarcoma and appeared to bear out the existing diagnosis. There were, how- 
ever, scant3' groups of darkl3'^ stained small spindle or columnar cells displa\dng an 
alveolar arrangement and suggesting epithelial structures. Later sections revealed 
the significance of these, and demonstrated the presence of a basal-celled carcinoma 
resembling rodent cancer (Fig. 31 ). Sections taken from superficial areas show a 
covering peripheral band of testicular tissue separated by a capsule from the under- 
13-ing characteristic irregular masses of basal-celled cancer, which are supported by 
a large amount of fibrous or even fibrosarcomatous tissue. At the peripher3^ of tlie 
cancerous groups the cells are arranged in the form of spindles of a definitel}^ colum- 
nar appearance, giving a superficial resemblance to columnar-celled cancer, while 
the central cells are mostb' oval. A characteristic feature displayed by the cancerous 
masses is the presence of numerous vacuoles bound b3' columnar or spindle cells. 
This is the resu t of mucous or myxomatous degeneration, and produces a spurious 
adenomatous ajjpcarance, to which the term ‘reticulated epithelioma’ is sometimes 
applied. Further from the surface the cancer cells are less numerous, and tlie 
su]iporting embr3-onal fibrous (sarcomatous ?) matrix becomes so abundant that in 
some fields it is the sole tissue represented. It is interesting to observe in places 
that the sjiindle or oval epiblastic cells merge into, and appear to take part in, the 
formation of the stroma. 



FiG. 30. — Skinpram of specimen Fig. 29, sliowinp masses 
of dense bone in relation to the skin-lined cysts. 
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As in basal-ccllcd cancer of the skin, horny changes and cell-nest formations 
are absent. 

Comment. — The tumour is a basal-cclled carcinoma reproducing the 
features of typical rodent cancer, and tlic abundance of tlic embryonal fibrous 
tissue suggests that wc may be dealing with a combined tumour of epiblastic 
and mesoblastic origin. Xo clue is given to the origin of the carcinoma, but 
it probably arises from the epiblastic elements of a teratoma, the fibrosarco- 
matous (?) tissue representing mesoblastic elements. The existence of a 
peripheral band of testicular tissue goes to confirm the teratoid nature. 



Fig. 31 . — Teratoma : Epiblastic overgroivtii. Basal-cclled carcinoma. (Left) Tj-pical 
rodent ulcer. (Right) Fibrosarcoma. 


OTHER TYPES OF MALIGNANT EPIBLASTIC OVERGROWTH. 

It is generalh^ accepted that teratoma testis differs from the corresponding 
tumour of the ovary in the relatively poor representation of the epiblast, and 
consequently it is difficult to bring forward examples of malignant epiblastic 
overgrorvth, though it is possible that some of the glandular carcinomata 
occurring in this series which have been classed as hypoblastic in origin are 
really derived from epiblastic epithelial elements. 

Malignant epiblastic tumours of the testis may be assumed to occur in 
the following forms : (1) Squamous epithelioma ; (2) Basal-eelled eareinorna, 
already described ; (3) Ncuro-epithelial tumours ; (4) Chorion-epithelioma. 

Types (1), (3), and (4) do not occur in the present series, but a consideration 
of the literature supplies examples, and to make this survey more complete a 
brief consideration of these types appears warranted. 

Squamous Epithelioma. — No example of this tumour in anj’thing like 
a pure condition has appeared in the present specimens, which makes the 
discoveiy of the basal-eelled carcinoma all the more remarkable. At the 
same time it is not uncommon to find areas in teratoid tumours where the epi- 
blastic structures show a local preponderance, and in one specimen squamous 
epithelioma of unknown origin was suspected by a previous investigator. 

VOL. XIII. — NO. 49. 3 
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In tn'o old specimens eiDiblastic elements figured largeh'^, but this was 
probabl}'^ due to the greater resistance to disintegration provided bj”^ the 
horn}’" tissues {Fig. 32). 

The writer finds it difficult to appraise the value from the point of view 
of malignancy of the commonly observed epidermoid cysts lined b}"- squamous 
epithelium and the equally common cell-nest or epithelial pearl formation. 
Though cell-nest formation is a highly tj’^pical feature of ordinary squamous 
epithelioma, it would appear that the epidermoid eysts so commonly present 
in teratoid tumours provide a condition par e.TceUence for the development 
of cell-nests quite apart from malignanc}'. 

Neuro-epithelial Growths. — No example of genuine overgrowth of 
neuro-epithelium has been observed, but at the same time no particular 
search has been made for it. Small groups of ganglion cells and scanty neuro- 
epithelial tissue have occurred in two specimens. Ewing states, hnwever, 

that neuro-epithelial cell groujDs occur 



frequenth’’ ajid may show malignant 
degeneration. 

Chorion-epithelioma. — This highly 
interesting ^■ariation of teratoma testis, 
which reproduces in some cases, but 
not in all, the eharacteristic feature of 
chorion-epithelioma as observed in the 
female generative organs, is now a 
Avell-recognized form of testicular new 
growth, and is presumed to arise, if 
not from foetal chorionic trophoblastic 
structures, at least from epiblastic cells 
homologous with those of the chorion. 

In genuine eases chorion-ejjithe- 
lioma is characterized macroscopically, 


as in the uterus, bj' the j^redominaiice 

growur’showi^^jMeXichoSynesTsw^^^^^^^ of blood-clot, wlfich may appear to 
form the greater part of this section. COmpOSe the bulk of the neoplasm or 

maj'^ appear as a localized htemorrhagic 
nodule ; and microscoiiically, bjr the multinucleated sjmc 3 dial masses and the 
clear Langhans’ cells. It also exhibits the same predilection to spread by the 
blood-stream and to form metastases in the lungs and liver. Nicholson® 
gives details of four chorion- epitheliomata met with in his collection of some 
sixtj^ neoplasms of the testis, all occurring as a special development in teratoid 
tumours, and it is noteworthjr that none appears in the j^resent relativeh^ 
large series, though it is highljr possible that a more comjrlete examination 
might have re^'ealed examples. In one adenocareinoma, multinucleated plas- 
moidal masses were observed in several small foci scattered amongst the 


carcinomatous tissue, but were not typical of chorion-epithelioma. 

This tumour has passed through several phases of interpretation, and it 
would appear that pseudo-chorion-epitheliomatous structures occur occasionally 
and complicate the question. Several cases of this tj^pe have been recorded. 
MacCallum,® for instance, figures a typical example associated with a 


TUMOUES OP THE TESTICLE 


35 


teratomatous tumour of tlie testis wliich iuvadccl the inferior vena eava 
through the spermatic and renal veins. Hydatidiform. grape-like structures 
hung free in the circulating blood, and more or less filled the great venous 
channels, but in spite of the resemblance to hydatidiform mole the villus- 
like bodies were not co\-ered by chorionic epithelium. 

Certain French observers consider the syncj'tial masses as epithelial 
giant-celled formations developing around vascular spaces, and regard the 
condition as augiosarcomatous. These pseudo-types, however, do not invali- 
date the fact that genuine chorion-cpitheliomatous tumours occur in the 
testicle, as Schlagenhaufer*® maintained, and reproduce all the characteristics 
of the uterine tumour — both local and metastatic — even occasionally mani- 
festing the features of pseudo-gestation in the male breast. 


METASTASIS IN TERATOMA TESTIS. 

IMetastasis may take place by lymphatic spread, blood spread, or both, 
depending on the predominance or admixture of carcinomatous or sarcomatous 
elements. In addition it is possible that transplantation of tumour fragments 
may take place in comparatively innocent tumours, such as the chondromatous 
teratoma, by direct invasion of venous channels. Paget’s enchondroma is 
often regarded as an example of this, and the secondary tumours in the lung 
as produced by transplantation after erosion of the spermatic vein. 

1. Lymphatic Spread. — In the majority of cases carcinomatous ten- 
dencies prevail and metastases involve the lymph nodes, especially the lumbar 
group primarily, and the intrathoracic nodes, brain, kidney, etc., secondarily. 
Bland-Sutton*^ has described a cystic teratoma whieh was followed later by 
a similar tumour in the left supraclavicular glands — an evidence of spread 
by the thoracic duet. lu several of the present series the corresponding 
inguinal glands were involved, but this has always been associated with 
fungation of the tumour through the scrotum, or with firm adhesion of the 
timiour and its membranes to the scrotum. 

2. Blood Spread. — lu some cases sarcomatous features prevail and 
produce metastases, especially in the lungs and liver. Cases are recorded in 
which a multiple-layered teratoma has been associated with pulmonary' or 
hepatic metastases exhibiting purely a round-celled sarcomatous structure, 
and the same feature has been observed in the mah’gnant teratomata of the 
ovary. Chorion-epithelioma in particular, like the corresponding tumour in 
the uterus, spreads by the blood-stream and produces pulmonarr* and hepatic 
metastases. 

As Ewingi- points out, the structure of the metastases raises several 
interesting points bearing on the growth potentialities of the cell components 
of the teratomata. Representatives of all three blastodermic layers may be 
included in the same metastasis, in which case it seems conclusive that the 
metastasis must have arisen from a cell or cells capable of producing all 
three layers, while in other cases individual metastases from the same tumour 
may reproduce individual layers of the teratoma, suggesting that each meta- 
static embolus has been endowed only with the limited capacitj^ of reproducing 
its own kind, either in embryonic or adult form. 
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AGE INCIDENCE. 

Teratoma testis may be present at birth, as in the so-ealled dermoid, 
and thereafter may eome to light at almost any age. Apart from the terato- 
matous eyst, there is in the present group a eareinoma of teratomatous origin 
from a boy, age 5. Most eases have appeared in the twenties, both of the 
comparatively innocent teratoma and malignant variations of it, and another 
group seems to be related to the forties in particular. It is impossible, how- 
ever, to give any detailed information as to the age incidence, owing to lack 
of the requisite data in the majority of the older specimens. Only certain 
general impressions may be culled from the data available, and these suggest 
that a teratoma, innocent or malignant, may be associated with the full 
blast of adolescence (like the odontomata), or may lie latent till middle life 
(like the branchiogenetic cancer or cancer generally), when a predominantly 
carcinomatous tendency manifests itself. 


THE ORIGIN OF TERATOMA TESTIS. 

This may still be considered speculative. For the purjroses of this paper 
only a brief survey of certain theories is indicated, and the reader is referred 
to the well-known text-books of pathology for detailed information and 
discussion. 

Teratoma testis may be assumed to arise : — 

1. From Spontaneous Development of the ordinary sex or germinal 
cells of the testis by a process analogous to parthenogenesis. This conception 
is specially connected with the name of Wilms, and is backed to some extent 
by experimental evidence, for in the case of frog’s ova it has been shoAvn that 
an artificial stimulus may initiate segmentation and produce imperfect embryos. 
If we endeavour to postulate the artificial stimulus in man, injury would 
appear to be the most likely factor, for the testes — especially in youth — are 
liable to traumata, and the imperfectly descended testis which is credited 
with a special tendency to become malignant is not exemjrt from reireated 
strain or slight injurJ^ 

2. From an Isolated Blastomere : (a) Primordial ; (b) Germinal. — 

a. It has been shown experimentally that in the early stages of segmen- 
tation of the fertilized ovum, if one of the blastomeres is isolated and placed 
in a suitable medium, it may develop into a more or less well-formed embiyo, 
for the primordial blastomere, like the fertilized ovum, is totipotent and 
capable of giving rise to cells of any order, and therefore to teratoid 
tumours. 

b. The germinal blastomere or primitive germinal cell, the progenitor of 
the o\'a and spermatozoa, arises later in the segmentation of the ovum, and 
is also totipotent. We do not know the i^recise origin of the primitive ger- 
minal or sex cells. They are believed by some to develop from the specialized 
epithelium (mesothelium) covering the genital ridge, and by others to be 
special cells budded off the morula Avhich migrate into the genital area. This 
latter view affords a satisfactoiy and common origin both for the genital tera- 
tomata and the rare e.xtra-genital tumours situated in the thorax or abdomen. 
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for it is easy to suppose that a primitive sex cell (germinal blastomere) may 
miss its correet destination in the future sex gland and become isolated in 
the thorax or elsewhere, and develop into a teratoma. Even if it reaches its 
proper destination in the future ovarj- or testis, it may still fail in the case 
of the testis to assume an orderly arrangement within the seminiferous tubules. 
Then, instead of passing through tiic phases of the sexual cycle and ultimateh- 
producing spermatozoa, such a misplaced sex cell may segment and, in virtue 
of its multipotent characters, produce a teratoid tumour. If development 
proceeds pari passu with that of the host, an adult teratoma results, for the 
tissues of the tumour are coeval with those of the host (e.g., the teratomatous 
or dermoid cyst); while if the aberrant blastomere lies latent in the genital 
gland and onh' begins to develop at a later period, saj* at pubert\' or still 
later under the stimulus of aii injury, a less comple.x teratoid tumour is likeh'- 
to result, owing to a reduction in the growth potentialities of the aberrant 
sex cell with repeated division. 

From a consideration of the above theories certain points appear to stand 
out. Of the ‘ parthenogenetic ’ conception little is known unless it be inter- 
preted in terms of trauma. Of the aberrant primordial blastomere we again 
know little, but it is asking too much of it to expect it to find its way into the 
sex glands with such regularit}' as indicated by the remarkable frequency of 
teratoma in tlie ovary and testis as compared with other situations. Conse- 
quently, it seems higldy probable that the point of origin of the teratoma 
must be a cell which is commonly present in the se.x glands. In the case of the 
testis we are left with the isolated, aberrant germinal blastomere or primitive 
sex cell which becomes misplaced in the tissues of the testis, and the primitive 
sex cell which, following its ordained course, becomes included within the 
seminiferous tubules and later passes through the phases of the sexual cycle. 
There does not appear to be anj’’ vital difference between the orderly cell and 
its descendants, and the misplaced cell, except in the degree of potentialitj*, 
and such differences may perhaps be related to the various degrees of com- 
plexity exhibited by teratomata. 

As regards the possibility of misplacement of sex cells in the ordinarj^ 
course of development of the testis, it is most likelj-, as Ewing stresses, to occur 
in or near the rete where the seminiferous tubules should normally fuse with 
the excreting tubules. Such a likely site of misplacement accords with the 
frequent origin of teratoma testis in the mediastinum. 

CONCLUSIONS. 

1. The majority of testicular tumours belong to the teratoid category. 

2. The relative representation of the various blastodermic derivatives 
varies greatly in different specimens. 

3. Overgron-th of one blastodermic element with partial or total (?) 
suppression of the others occurs frequently. Hj-poblastic overgrowth is 
most common, mesoblastic next in frequency, and epiblastic least common. 

4. Such overgrowth may be simple or malignant, and produces mam- 
variations from the tj-pieal three-layered teratoma. 

5. Teratoma testis is potentially malignant to a high degree. 
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6. IMany carcinomata of the testis cair be directly related to the malignant 
conversion and overgrowth of the epithelial, more especiallj’’ the hypoblastie, 
elements of teratomata. 

7. The malignant change maj’^ be selective, but may affect both epithelial 
and connective-tissue elements in the same tumour. 

8. The more adult the structure of the teratoma, the less liable is it to 
malignant chajige, and converseljn 


Further Considerations. 

1. The fact that the bulk of tlie testis proper is usually situated towards 
the upper pole in teratoid tumours suggests that, in early cases at any rate, 
some diagnostic use might be made of it. Testicular sensation limited to the 
upper pole might occasionallv give a clue to the nature of a particular tumour. 

2. In cases coming under observation early, it would appear possible, 
from a studj'^ of the cut surface of the smaller tumours, to enucleate the tera- 
toma from its capsule, leardng the testis and epididj’^mis intact. However, 
in a paired organ like the testis such conservatism would rarety be indicated. 

3. The use of the X raj'^s raaj’’ occasionallj'^ give additional information 
in a dubious scrotal tumour if the cartilaginous elements are well developed, 
and especially if bone is a prominent feature, as in the teratomatous (dermoid) 
cyst. 

The photographic work has been done bj’^ ]\Ir. Frank Pettigrew, Technical 
Assistant to the Department of Surgerju to whom I am greatly indebted for 
his skill and care. 

{To be followed by an article on the Spermatocyionia Group.) 
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THE AFTER-RESULTS OF OPERATIONS FOR MALIGNANT 
DISEASE OF THE BREAST. 

Bv AL.-VX C. PERRY, London'. 

The object of this investigation was to attempt to follow a relatively small 
series of cases through their subsequent histories in the hope that it might be 
possible to determine some or any of the factors which have a bearing on the 
prognosis after operation. It might appear presumptuous to draw con- 
clusions after the recent monumental publication by the IMinistry of Health^ 
on this subject. The material. howe\er, was collected some time ago, and 
it was felt that some details might be more evident on a close study of a small 
number of cases, although broad general conclusions could not be drawn. It 
is generally accepted, perhaps often without sufficient e\'idence, that prolong- 
ation of life results from the extensive modern operation perfoi-med for 
carcinoma of the breast. The excuse for this paper is that it gives a detailed 
analysis of the after-results in 653 cases, and attempts to correlate these 
results with possible factors affecting the prognosis in such cases. 

Prognosis without Operation. — Before one can determine the value 
of any particular operation it is necessary to know exactly what would happen 
to the patient in the absence of any treatment. Therein lies the difficulty, 
as the ability to state with certainty how long any case of careinoma of the 
breast will suin’i\'e without operation is beyond the bounds of possibility. 
Furthermore, to ascertain even the stage reached by the disease on presentation 
for treatment is no easy task. 

First, it is impossible to state how long the carcinoma has been present, 
for the patient’s statement is notorious!}' inaccurate, as witness the number 
of cases who discover a fairly large limip by accident. Schwarzkopf^ and 
Primrose® state that fourteen month.s is the average time that elapses betu'cen 
the known onset of the growth and the performance of any operation. The 
latter states that only 8 per cent of cases seek treatment within a month of 
the discovery of the lump, and that 50 per cent are untreated for a whole year. 
Deaver^ gives the average histoix' before operation as thirt}^ months. This 
interval, so variously stated b}"^ these authorities, represents roughly the his tor}' 
of an operable case before coming for advice. 

Secondly, the type of growth, in a clinical sense, has a great influence on 
the lethal rapidity. An ‘acute’ breast cai'cinoma -n-ill Idll a patient ^vithin six 
months, whereas a slowly-growing one in an elderl}' patient may remain with 
her for ten or fifteen years and does not appear appreciably to shorten life. 
In such extreme cases the value of any operative interference would be espe- 
cially difficult to determine, yet all such must be included in the statistics. 
The presence of undetectable visceral deposits in any particular case -will shorten 
life considerably, and when one remembers that they may be present u-ith 
even a small and comparatively slow growth, the difficulty of deciding on the 
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effect of the operation is intensified. Sampson Handley® states that if visceral 
deposits are present, life is unlikely to exceed tu elve months. 

When we come to consider these facts the immense difficulties facing any 
one who desires accurate knowledge are realized. The past and future of 
any particular case being lost in obscurity, one can onl}’^ suggest the effect of 
operation on the latter with considerable trepidation. 

Standard of Cure. — -The only true cure in this disease is a hj'^pothetical 
one — viz., a patient has survived her normal expectation of life after operation, 
and a most minute post-mortem examination shows no signs of carcinoma in 
any organ of the bodj’’, and death occurs from some entirely different cause. 
Such a proof of cure is impracticable, as even the most careful examination 
might fail to reveal a minute deposit of carcinoma in an inaccessible organ, 
such as the medulla of a bone. 

Recurrence many years after operation does take place, and is becoming 
more recognized as an essential feature of tlie disease. In this series is found 
a case with a first recurrence in the spine after fifteen years. Such a case 
immediatelj’' negatives any attempt to fix a time limit for the standard of cure. 
Volkmann’s three-year limit as a criterion was soon found to be too brief. 
Other writers, when giving statistics, attempt to give their results after a fixed 
period, although in view of these late recurrences this must necessarily be 
fallacious. Bloodgood,® giving the statistics of the Johns Hopkins Hospital, 
states the condition of the patients after five years. Peck and White, whose 
figures are regarded as amongst the most satisfactory, state that 39 per cent 
of their cases were alive after five years. The usual method in these series is 
to state the number of patients alive and well, or with recurrences, after sueh 
a fixed period. 

In this paper it has been deemed advisable to adopt the method of deter- 
mining how long each patient has lived. This was done because it is felt that 
a patient who develops a recurrence after eight years, although she may not 
be ‘alive and well’, certainly does give some indication of the efficacy of the 
operation. 

Operative Mortality. — Of 653 cases, 11 died in hospital, thus giving a 
mortality of 1-7 per cent ; of these, one died from infection, one under 
the anaesthetic, one from heart failure, and the remainder from pidmonary 
complications and pulmonary embolism. 

FACTORS WHICH MIGHT INFLUENCE PROGNOSIS. 

Certain factors are generally accepted as having some bearing on the 
after-results of carcinoma of the breast. 

The Length of History. — This has been touched on previouslj% and in 
view of its inaccuracj’^ must be disregarded as throwing anj^ light on the survival 
period after operation. A lump maj’’ have been discovered some years before 
or only a few hours, and in each case we are completely ignorant as to the 
duration of the carcinoma. The figures in this series are so misleading that 
it was felt no great advantage would accrue by recording them. 

The Age of the Patient. — It is commonly stated that the younger the 
patient the worse the prognosis, and this bearing of age on the disease will be 
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analysed later. It must be borne in mind, JlO^^'e^'er, that there is ahva}’'s a 
certain degree of hesitancy in diagnosing carcinoma in a patient under 40 ; 
and therefore breatment may not be furnished as expeditiouslj^ as it might 
in older patients. Again, younger patients are more liable to the general 
disturbances following pregnancy, and exacerbations of the growth which 
undoubtedly follow child-bearing. Furthermore, cases are rarer in the 
vounger, and therefore figures based on small numbers are not of the same 
value. The average age of the cases (at the time of operation) in this series 
is 51-3 years, and they are distributed in the following manner : — 


Acc 

Xo. OF Cases 

Age 

xo. OF C.lSES 

Over so 

1 

45 to 49 

122 

75 to 79 

S 

40 „ 44 

105 

70 „ 74 

25 

35 „ 39 

40 

G5 ,, G9 

..45 

.30 „ 34 

2G 

GO „ G4 

..74 

25 „ 29 

. . 7 

55 ,, 59 

73 ! 

Under 25 

2 

50 54 

. . IIS 




There is thus a total of 646 in which the age is stated. It will be seen that 
the maximum incidence of the disease occurs between the ages of 40 and 54, 
and this is in accordance with most of the other organs affected with 
carcinoma. 

The Pathological Type of Growth. — ^Maii}’- classifications have been 
devised for the various kinds of malignant disease occurring in the breast, 
and it is generally conceded that they vary in respect of their malignancj''. 
Certain varieties, howerer, occur infrequentlj’', and it is therefore advisable 
to be cautious in drawing conclusions, because in a small number of cases it 
may be that the other factors are the more important. In oiily two varieties 
of the classification adopted could no deaths be traced, viz., the papillary cystic 
and the intrac^'^stic carcinomata. It is well, however, to bear in mind that 
none of the cases in these groups has been traced over a lengthj’^ period, the 
longest being six years. 

Carcinomatous hyperplasia, although often classified as a pre-cancerous 
rather than as a malignant condition, is included, because two cases died of 
secondaries, one three and the other se\^en years after the operation, and in 
neither were the glands at first involved. Ojic was 42 and the other 50. The 
effect of the iiathological tjTpe of groudh on the after-results is fidly discussed 
in a later section. 

The Presence of Affected Glands. — Denver and McFarland,® in their 
exhaustive book, The Breast, state that the absence of invoh'ement of 
the glands gi's’es a 4 to 1 better chance in the post-operative prognosis. 
jMicroscopic examination of the glands removed in this series was carried out 
in a vast majority of cases. It was found that onh’ 2S cases showing micro- 
scojDic deposits survived for seven years or over, whereas S4 cases showing no 
deposits in the glands survived for the same period. This gives a 3 to 1 
chance in favour of the cases where microscopy shorvs the glands free. 

It is interesting to note that two eases showed tubercidosis of the axillary 
glands removed at operation. One, age 51, died after two years, and the 
pathological report on her growth was carcinoma simplex. The other, age 
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61, showed no recurrence after ten j'^ears, and microscojjj’^ showed a scirrhous 
carcinoma. 

The presence of clinically enlai-ged glands is of little value in j^rognosti- 
cation, as there were 36 cases of non-specific chronic inflammation in the 
axillaiy glands on microscopic examination. Of these, 6 were untraced and 
16 survived for more than seven j'ears. It would, therefore, appear that if 
chronic inflammation is demonstrated in the axillary glands, the prognosis 
is likeh'^ to be improved in the proportion of 33 to 7. 

The Effects of Preliminary Excision. — In this series there were 
30 cases wdiich underwent preliminary excision, as out-patients, the 
general practitioner, or for diagnostic purposes. Of these, onty 6 survived 
the seven-j^ear period, and it is interesting to give their particulars. 


Table 1. — Cases of Excision some time before Operation. 


AGE 

Pathology 

Period ELAI•j^l^'G 
BEFORE Complete 

OPEUATIOX 

RrSULT 

GO 

Intraductular carcinoma 

1 

1 month 

13 j'ears, alive and well 

33 

Carcinoma simplex 

3 weeks 

9 vears, died 

G1 

Intraductular carcinoma 

2 vears 

8 J'ears, died 

58 

Scirrhous carcinoma 

2 weeks 

7 J’ears, died 

CO 

1 

Papillar 3 ' C 3 'Stic carcinoma 

4 da3’s 

0 J'ears, died (other causes 
post mortem) 

29 j 

Carcinomatous h 3 -perplasia 

3 weeks 

C J'ears, alive and well 


It will thus be observed that of these cases 4 belong to pathological 
groups which are considered to be of the less malignant variety, and 3 of these 
are included in Avhat ought to be termed ‘cures’. 

Of the 14 cases in wliich preliminary excision was performed immediately 
preceding the operation, 4 could not be traced, and 4 had not been done 
long enough to show seven 3 ^ears’ freedom, altliough thev'^ are still without a 
recurrence. Of the remainder, 4 exceeded the seven 3 'ears, of wliich one 
died after ten 3 ^ears from otlier causes. The results in the remaining 3 were 
as follows : — 


Tabic 11. — Cases of Excision Immedi.vtely before Operation. 


AGE 

1 

! Pathology 

SUR^'^VF.D 

Result 

42 

j 

i Scirrhous 

4 vears 

Died : 

recurrence other breast 

34 

Scirrhous 

1 j’ear 

Died : 

recurrence in spine 

42 

Carcinomatous hj-perplasia 

3 J'ears 

Died : 

carcinoma of lung 


Few sound conclusions can be drawn from tliis small number of cases ; 
but it would appear that preliminar 3 ’' excision immediate^ followed b 3 ’^ the 
complete operation has little effect on the question of prognosis, as either 
of tile first two cases would have a grave prognosis. Regarding the third, 
there was a recurrence within thirt 3 ’^ mouths in the supraclavicular glands. 
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and this -wonld appear to suggest considerable malignanej" in spite of the 
microseopic diagnosis. 

Such evidence as we have would seem to indicate that preliminary exci- 
sion at a period remotely antecedent to the complete operation, for diagnostic 
or other purposes, is a dangerous proceeding, whereas excision as a prelude 
to the operation has little or no influence on the after-result. This is, of 
course, in aeeordance with the accepted teaching. 

Selection of Cases. — The results of any particular series will depend 
largely on the selection or otherwise of cases for operation. In this series, 
however, several surgeons have performed the operations, and each would 
have a different standard of opcrahilitj'. Furthermore, when Ave consider 
that cases Avho die from internal secondaries have a much more peaceful 
death than those Avho die with a fungating groudh, it is unlikely that cases 
on the verge of being inoperable have been refused Avhat at best might be 
only a palliatiA'e measure. It is certain, therefore, that many advanced cases 
are included. This is borne out by the fact that no fewer than 20 showed 
ulceration of the skin, and is further demonstrated when we find that 61 per 
cent of cases were adherent to the overlying skin. 

Regarding private patients and hospital patients, there is said to be a 
more faA-ourable prognosis for the former than the latter. The difficulty of 
following up hospital patients, particularly if they are Avell, must, hoAvever, 
be borne in mind. In the practice of one surgeon the priA'ate patients shoAv 
50 per cent of possible cases surA'iving the seven-years’ period, whereas 
hospital patients sIioav only 21 per cent. 

The Effect of X rays. — An attempt was made to ascertain the effects 
of X rays applied to cases as an adjunct to operative interference. It was 
found extremely difficult to get comparable figures, because it is only in recent 
years that the extensive application of X rays has been practised after opera- 
tion ; and, furthermore, if X rays are applied after operation, there is no means 
of knowing that the operation was not entirely responsible for the absence of 
secondaries. Undoubtedly X-ray treatment of the secondaries deA'eloping 
in the scar Avas efficacious in numerous instances, AA'ith the almost certain 
prolongation of life. Therefore it must certainlj' be continued as a prophy- 
lactic as Avell as a means of treatment for recurrences. 

The Situation of the Growth in the BreasL — ^The superficial hunpha- 
tics from the loAver inner quadrant of the breast dram doAvnAA-ards to the 
epigastrium and so reach the abdominal lAunph glands. This is the so-called 
dangerous area of the breast, because once a carcinoma in that region has 
inA’aded the skin, lymphatic spread to the abdomen is easy, and secondaries 
Avithin the peritoneal caA’ity are probable and, of course, beyond treatment. 
Before one can determine this point, one must obserA'e the relatiA'e frequency 
Avith AA’hich different parts of the breast are inA'olA'ed. In this series, where 
the situation of the groAA-ths is stated, aa’c find the foUoAA-ing percentages : — 


Upper and outer quadrant 

50 

Upper and inner „ 

. . IT 

LoAver and outer ,, 

15 

LoAver and inner ,, 

6 

Central 

. . 12 
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On analysing the cases that have survived for over seven j^ears we find 
the situation represented in the following percentages : — 

Upper and outer quadrant 
Upper and inner „ 

Lower and outer „ 

Lower and inner „ 

Central 

There is thus verj'' little difference between the two sets of figures, any 
slight advantage as to the prognosis being for the lower and inner quadrant 
or so-called dangerous area. It would be -wi-ong to be dogmatic on this small 
series of cases ; but it seems that the situation of the growth has very little 
bearing on the question of prognosis, and certainly the carcinoma in the lower 
and inner quadrant does not increase the danger to the patient. 

RESULTS OF CASES. 

The cases examined for the purposes of this paper were operated on by 
certain surgeons up to within two years of the time that the investigation 
took place. Of the total number, 80 were completely untraced, and 182 
were traced for a period and then lost sight of. The method adopted was to 
learn the length of time that the patient had survived the operation with 
or without recurrences. This was done for certain reasons instead of selecting 
all the cases operated on up to, say, five j'ears ago, and ascertaining how 
many were alive and well. Firstly, a surgeon may have followed up a case 
for seven j’-ears, and it may be impossible to say what has happened after 
that time. Secondly, late recurrences do occur, and the fact of a patient 
being alive and well after five years is in no sense a cure, any more than the 
patient who develops a recurrence after ten years. Thirdly, it was thought 
tliat the early recurrences might throw some light on the type of case that 
gave rise to them, and also on the effect of treatment on such recurrences. 
Lastljr, it might show when recurrences did occur, where they occurred, and 
perhaps why. 


Table 111. — Results including all Untbaced Cases. 


Tj;AIiS LIITD AFTER 
OrERAnON 

NujroER OF Cases 

Possible Kl'aiber 
OF Oases 

Percentage 

Over IG 

G 

G7 

9 

15 

9 

09 

13 

14 

14 

87 

10 

13 

22 

141 

10 

12 

29 

105 

17 

11 

39 

195 

20 

10 

50 

244 

20 

9 

C5 

297 

22 

8 

80 

305 

23 

7 

112 

395 

28 

G 

128 

402 

28 

•’> 

153 

.553 

28 

4 

19G 

000 

33 

3 

230 

038 

37 

2 

349 

053 

53 


46 per cent 
11 
12 
9 

16 
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Table III includes all untraccd cases, whereas the next table shows the 
partially traced and totally untraced cases separated out. The pereentage 
and figures in Table IV arc completely different from those in Table III, 
as the ‘alive cases’ are those alive in 192.3, whereas Table III only takes 
cognizance of the number of years lived. For example, a woman may have 
lived for seven years and died five years ago ; therefore she appears in 
Table IV as died, but in Table III she ajipears as having lived seven years. 


Table IF. — Results exci.ltdixg Partially axd Totally U.vtraced Cases. 


Ur TO 

Total i 
Opeil^tions 

Now 

Number 

Dead 

Per cent 

Now 

Number 

.VLI^T: 

Per cent 

j PAllTIALLV ' 
1 TIUCKI) 

UNTRVCED 

1907 

07 

18 

27 

0 

9 

’ 27 

10 

190S 

09 

18 

20 

8 

11 

27 

10 

1909 

87 

25 

29 

10 

11 

! 30 

10 

1910 

141 

41 

' 29 ] 

18 

13 

! 58 • 

24 

1911 

105 

55 

33 1 

23 

14 

i 00 

27 

1912 

195 

07 

34 1 

30 

15 

: 07 

31 

1913 

244 

89 

30 i 

45 

i 18 

77 1 

33 

1914 

297 

1 105 

35 

58 

19 

1 89 1 

45 

1915 

305 

130 

30 

77 

21 

i 103 

55 

191G 

395 

142 

33 ! 

' 85 

22 

no 

58 

1917 

402 

104 

35 

100 

23 

: 128 

08 

1918 

553 

175 

30 

1 137 

25 

I 170 

71 

1919 

000 

; 187 

31 

174 

29 

, 171 

72 

1920 

038 

190 

29 

189 

29 

180 

79 

1921 

053 

198 

29 

193 

29 

182 

80 


In Table III it is interesting to note the sudden drop in the percentage 
of those surviving after seven years. The only deduction one can draw from 
this is that an eight-year survival period would be a useful one to adopt if 
it were desirable to establish any period as indicative of good results from 
the operation. 

The Effect of Age on Prognosis. — Table V demonstrates that the most 
favourable age for operation is the quinquennium 50 to 54, 40 per cent of 


Table V. — The Effect of .Age ox Pkogxosis. 



age 

Per Cest 

LmXO MORE 

TIIAX 7 Years 

average 

NOIBER OF 
Years 

Pep. Cent 
living 3IORE 
THAN Z Year.? 

A\ EPAGE 
NniBEP. OF 
YE-UtS 

Over 

70 

. . 

90 

44 

3-9 

05 to 

09 

12 

8-5 

40 

5*4 

00 ., 

04 

22 

8-3 

44 

0-2 

oa ,, 

59 

11 

7-8 

28 

5*7 

50 „ 

54 

20 

100 

40 

7-1 

45 „ 

49 

15 

91 

32 

0-0 

40 

44 

13 

9-7 

37 

0-0 

35 ,, 

39 

7 

9-0 

24 

5-9 

30 ., 

34 

10 

8-3 

31 

0-1 

Less 

than 30 

•• 

— 

5 cases 

5-0 
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such cases surviving more than three j'^ears, with an average of 7-1 years, 
and no less than 20 per cent of such cases surviving more than seven years, 
with an average of 10 years. It is interesting also to note that the results 
for ages 60 to 64 are better than those for ages 55 to 59. Can it be possible 
that immediately after the menopause a period ensues of lessening resistance 
to carcinoma, after which it rises again ? These figures also bear out the 
statement that carcinoma has a much worse prognosis in the j^ung, with 
the exception of the age period 30 to 34; but as the cases are rarer at this 
age, the figures are more unreliable than where larger numbers are concerned. 

The Influence of the Pathological Variety of Growth. — 

1. Scirrhous Carcinoma. — This group formed 58 per cent of the whole 
series. Of these : — 

37-5 per cent lived more than 3 years, with an average of 5-9 years 
10*4' ,, ,, ,, 7 ,, ,, ,, 8*/ ,, 

21 „ died within 3 years 

14 „ were untraced. 

2. Carcinoma Simplex.— This group formed 14*2 per cent of the whole 
series, and of these : — 

32*4 per cent lived more than 3 years, with an average of 7*8 vears 
16*2 „ „ „ 7 „ „ „ 11*2 „ 

19 ,, died within 3 years 

20 „ untraced. 

3. Medullary Carcinoma. — This grou]! formed 8*8 per cent of the whole 
series, and of these : — 

38 per cent lived more than 3 years, with an average of 7 years 
21 ,, ,, 7 ,, ., ,, 9 ,, 

19 ,, died within 3 years 

19 „ untraced. 

4. Mucous Carcinoma. — Only 4 cases were thus described, and one of 
these died after two j^ears, one was untraced, and the others sur^dved over 
three years. 

5. Papillary Cystic Carcinoma. — Six cases were deseribed, and no death 
was recorded. 

6. Intracystic Carcinoma. — Twelve cases were described, with no deaths, 
although two cases Avere untraced. 

7. Intraductular Carcinoma. — Eight cases, of Avhich 2 Avere untraced ; of 
the others, 2 died at nine and eight years respectiA^ely, and the others surAUA^ed 
seA'en years or OA er. 

8. Carcinomatous Hyperplasia. — Fifteen cases are included in the series, of 
Avhich the large number, of 5 AA'ere untraced ; 2 died at seA^en and three years 
respectiA'cly, and the remainder are aliA’^e Avith an aA'erage surviAml of fiA'e years. 

9. Sarcoma. — Only 3 cases AA’ere included, and of these one could not be 
traced, one is aliA’e after seA’en years, and the other died after tAvo. 

The first and most striking feature of these figures is the large percentage 
of cases of medullary carcinomata that survh’e more than seA’en years, this 
percentage representing tAvelve cases, one of Avhom is aliA’e and Avell thirteen 
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years after the operation. It would be rash to state that on these figures 
medullary earcinonia is less malignant than scirrhous carcinoma, but they 
certainly" demonstrate the fact that medullary carcinoma has by no means 
a hopeless prognosis as is so often thought, but that the survival period may 
be considerable. Furthermore, this list demonstrates that carcinomatous 
hyperplasia in the breast is a definitely malignant condition and shmdd be 
treated as such. 


RECURRENCE AFTER OPERATION. 


There is definite evidence of recurrence after operation in .35 per cent 
of the cases examined. The situation of the first observed recurrence expressed 
as percentages was : — 


Local (i.e., the operation area) 

Supracla^^cuIar glands 

Intrathoracic 

Intra-abdominal 

Spinal 


52 per cent 
15 ,, 


14 

10 


■\Vhen we e.xamine the time at Avhich these reeurrenees first appeared 
after operation we observe : — 

In the First Six Jlonths. — During this period 14 per cent of the recur- 
rences occurred, and the average age of the patients affected was 45'5 years. 

In the First Year. — Before the twelve months had expired, 40 per cent of 
recurrences occurred, with an age incidence averaging 46 j-ears. 

Within the First Eighteen 2Ionths. — Here 55 per cent had oeeurred, with 
an average of 46-6 years. 

Within the First Tzvo Years. — 70 per cent of recurrences had occurred, 
with an average age of 47-2 years. 

After Tu'O Years 30 per cent of the total number of recurrences first 
appeared, and these cases had an average age of 51 years. 

Xo fewer than 9 cases developed recurrences after se\ en years, the 
longest period being that of the one previously mentioned at 15 years — 
spinal in situation. 

Several cases wlrich developed recurrences and were treated survived for 
considerable periods. One four years after the operation developed a second- 
ary nodule which was excised, and she was in good health five years later. 
Another had a local recurrence three months after, ■was treated with X ravs, 
and was alive and well five years later. A third developed a secondarv after 
two years, and this was excised, but she died of general recurrences three 
years later. A fourth and very interesting case, age 33, developed after 
eighteen months a secondary which was removed, and she died six years 
later from abdominal recurrences. 

From the investigation of cases developing recurrences after operation 
one arrives at certain deductions : — 

1. Recurrence is a frequent irost-operative event, occurring in 35 per cent 
of all cases, or rather more if untraced cases are excluded. 

2. Jlore than half of these recurrences are at first situated in the operation 
area. This would suggest that operators do not remove aU the affected 
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tissues, which should be an argument for making the operation, even in early 
cases, as thorough as possible. 

3. First recurrences in the supraclavicular glands occurred in 15 per cent. 
We might reasonably infer that excision of tliese glands should be practised 
in all cases, even though they form a remaining barrier between the growtli 
and the thorax. No case of supraclavicular gland enlargement treated either 
by excision or X rays could be traced as having survived more than 
eighteen months, and intrathoracic deposits were frequently present before 
death. 

4. Early recurrences are more common in younger patients, and late 
recurrences in the older. This would seem to confirm the conclusion pre- 
viously reached, that carcinoma is a more malignant disease in patients before 
the menopause. 

5. The treatment of local recurrences does not appear to be hopeless. 
Immediately they are detected thej^ should be widel}' excised and further 
prophylactic doses of X raj'^s administered. In such cases one might tenta- 
tively suggest that a local recuiTence should be treated as the original disease 
was, and that the supraclavicular glands be excised, if this has not been 
already done. 

6. X-i'ay treatment undoubtedly has a beneficial effect on local recur- 
rences. It is therefore feasible to suppose that its effect on the carcinoma cells 
left after an operation should be equally salutary. In such cases the oireration 
must be as thorough as if no X raj's were to be used. 

7. Apart from those in the spine, first recurreirces after operation in the 
bones seem ver}'^ rare, and only two such cases were noted : one in the humerus 
and the other in the femur. 


CONCLUSIONS. 

One is diffident about drawing conclusions from a small series of cases, 
especially in face of the great difficulty there is iu tracing patients for any 
length of time unless they are pcrsistentlj'^ written to, as is the practice of so 
many surgeons to-da3^ However, one can state without undue dogmatism 
that certain facts appear to have been elicited. 

1. When we find that 28 per cent of all cases survive more than seven 
jmars, the operation can be said to have justified itself. 

2. The most favourable age for operation is the quinquennium 50 to 54, 
both as regards duration of life, and also as regards recurrence being delaj^ed 
for a more length}" period. 

3. In younger patients the prognosis is not so good, and recuri’cnces are 
more likely to occur earl}". 

4. The absence of deposits of carcinoma in the axillary glands improves 
the prognosis, and it is possible that the microscopic evidence of chrome 
inflammation suggests an increased resistance to the disease. 

5. ^Medullary carcinoma is not such a fatal type as it is so frequently 
considered. 

C. Cases showing carcinomatous hyperplasia should be regarded as 
definitely malignant, and a radical operation performed. 
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7, Papillary cystic and intracystic carcinomata arc the least malignant, 
and intraductular carcinoma is only slightly more so. 

S. Late recurrences do occur even as long as fifteen j’cars after operation. 
This possibility almost precludes the establishment of a cure in malignant 
disease of the breast. It suggests, moreover, that cases should be thoroughly 
examined at definite inter\-als, and any recurrence observed should be dealt 
with preferably as a new focus of malignant disease. 

9. Although the length of history given by the patient is misleading, 
there can be no doubt that the earlier the case is operated on, the more favour- 
able will be the prognosis. All o]jerations must be thorough, and one would be 
inclined to extend the operation still further by remo-\'ing the supraclavicular 
glands in many if not all cases. 

10. There appear to be no grounds for believing that the loM'er inner 
quadrant of the breast is a dangerous area for carcinoma to originate. 

11. A counsel of hope is necessar\% in that life is certainly prolonged 
by the operation, and in many hopeless cases the final stages of the disease 
are made more bearable for the patient. 

In conclusion, I should like to thank the surgeons of the London Hospital 
for permission to use their cases, and especially would I thank Sir Hugh Rigby, 
Mr. Sherren, Mr. Hugh Lett, and Mr. Walton for placing tlieir records at my 
disposal, and also my own chief, Mr. Russell Howard, for much valuable 
instruction in this subject. 
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URETHRAL POUCHES. 

By G. P. B. HUDDY, Loxnox. 

INTRODUCTION. 

The earliest reference to urethral pouches appears to be one mentioned in 
Sir Charles JTansfield Clarke’s Diseases of Feinales -which was published in 
the year 1814. The reference, which occurs on page 270, reads as follows ; 
“ Sometimes a pouch forms in the posterior part of the urethra, in whicli 
a few drops of urine lodge and from which situation it ma}' be pressed out 
by the finger applied to the part ”. 

Pouches of the male urethra have received scant attention in Englisli 
medical literature. In 1885 Sir AVilliam Arbuthnot Lane® described a diver- 
ticulum in connection with the prostatic urethra a quarter of an inch in front 
of the sinus pocularis. Hurry Fenwick® recorded a case from the London 
Hospital in 1886 occurring in a man, age 57. This patient was admitted 
with urinary extravasation, an incision was made, and eight stones were 
removed from a pouch situated in the perineum and immediately behind 
a stricture. He recovered, but later on he returned to tlie out-patient 
department, a fresh pouch having appeared. It was situated 2h in. from 
the meatus, and Fenwick suggests that it was due to air anterior stricture, 
which had been masked bj'- the inflammatory swelling consequent upon tire 
extravasation. 

The following article is based largely on the clinical cases and jrathological 
records of the London Hospital. It treats of the condition in the male ; 
pouches in the female are onlj”^ considered in so far as their etiolog}' bears 
upon the causation in men. 

Anatomy. — The male urethra is divided anatomicalh'- into the prostatic, 
membranous, and spongy portions. 

The first portion, enclosed within the prostate gland, is Ij in. long. 
Its most marked anatomical feature is the •\'erumontanum or urethral crest, 
a vertical raised fold composed of mucous membrane and prostatic tissue. 
The crest is situated on the posterior Avail and rises to its maximum cleA'ation 
in the middle of the prostatic lU’ethra. At its summit is situated the fine 
slit-likc orifice of the uterus masculinus, a small caA’ity usually about 6 mm. 
long. On cither side of this opening are those of the common ejaculatoiy 
ducts. Avhilst still farther lateralh’- the prostatic ducts ojAen into a depression 
knoAvn as the prostatic sinus. 

The membranous urethra, f in. in length, extends betAveen the tAvo layers 
of the triangular ligament and is surrounded by the compressor urethra; 
muscle. Situated postei-iorly to the membranous urethra on either side of 
tlic mid-line lie the tAA-o glands of CoAA’per ; their ducts, lioAA'eA’er, open 
into the bulb of the urethra and not into the membranous portion. Alter 
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piercing the anterior layer of the triangular ligament the urethra enters, and 
is surronndcd by, the corpus spongiosum. 

The spongy portion of the urethra is of variable length and opens on the 
glans penis. 

The TJrcthral Lacuucc and Glands arc of two varieties: (1) The lacunte 
of ^lorgagni : and (2) The glands of Littre. 

1. The lacuna; of Morgagni are found in the cavernous urethra on the 
dorsal wall and near the mid-line : they arc non-seeretory, and are lined by 
the epithelium of the urethra. The lacuna magna is by far the largest of 
this series, and is situated on the roof of the dilatation of the urethra, just 
within the meatus, known as the fossa navicularis. 

2. The glands of Littre may be divided into those confined to the mucous 
membrane and a larger t^ire wliich extends into the submucous layer. They 
are found in the anterior two-thirds of the cavernous urethra, in dorsal, 
ventral, and lateral rows. 

Development of the Male Urethra. — Embryologieally the urethra is 
divided into two portions, the one extending from the bladder to the 
uterus masculinus, whilst the other comprises the whole of the remaining 
urethra. 

The Proximal Portion . — In the early embryonic stages the urinary, genital, 
and intestinal tracts have a common opening, the cloaca. The partition 
between the intestine and the allantois grows caudally. so dividing the cloaca 
into ventral and dorsal segments, the latter subsequently becoming the rectum. 
The ventral cloaca in time becomes divided, the upper part forming the 
bladder and the lower the urogenital .sinus. The connection between these 
two segments is a short canal which forms the ujjper part of the urethra. 
The urogenital sinus affords a common opening for the two fused Miillerian 
ducts and this portion of the urethra. 

The Distal Portion. — .A.t about the fifth week of intra-uterine life the 
genital eminence appears at the anterior extremity of the urogenital sinus. 
This genital tubercle elongates to form the penis and a groove appears on its 
ventral surface ; the folds hounding this gi'oove are named the genital folds. 
The genital folds meet and fuse, thus converting the urogenital sinus and the 
groove into a canal which is the distal portion of the urethra. The small 
portion of the urethra within the glans is formed separately from a depression 
on its under aspect, packed with a plug of ectodermal cells, which later breaks 
dov.-n and so the urethra is completed. 

An interesting observation is that made by Johnson® on an embryo of 
88 mm. In addition to the developing urethral glands “ are seen a number 
of cystic epithelial ducts, some of which arc in no way connected with the 
epithelium of the urethra ". They are situated in the connective tissue of 
the median raphe and have the same epithelial lining as the urethra. Along 
the mid-line of the rectal wall of the urethra is a definite cord-like thickening 
of the epithelium, and the appearance suggests that it is being cut off from 
the urethra. The ducts, mentioned above, have probably been cut off in like 
manner at an earlier stage. 

The uterus masculinus is the fused lower portions of the two Mullerian 
ducts. 
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Types of Pouches. — The most usual classification is that introduced 
by Watts^®: — ■ 

1. Congenital. 

2. Acquired : — 

a. From dilatation of the ui-ethra : (i) Calculus ; (ii) Stricture. 

b. From perforation of the urethra : (i) Injuries ; (ii) Rupture of 

abscesses ; (iii) Rupture of cysts. 

The size varies enormously — ^from the smallest dilatation of the normal 
glands to a pouch the size of a cocoa-nut, as in Mr. Russell Howard’s case 
reported below. A pouch which gives rise to symptoms is usually about as 
large as a walnut. The lining mucosa is smooth, and continuous with that of 



Fig. 33. — Section showing urethral wall witli dilated crypt.s behind a stricture. 


the urethra. The aperture of communication may be small or, on the con- 
trary, the pouch may appear as a dilatation of the urethral floor. Infection 
and inflammation, may occur in a pouch in which urine stagnates, and stone 
formation may ensue. 

Frequency. — I. R. Sisk,® in reporting a recent case, stated that not 
more than eighty complete cases of urethral diverticula have been recorded. 
It would seem, however, that this exaggerates considerably the rarity of the 
condition, for a number of authors have recorded small series, e.g.. Rumpus,^ 
4 cases ; Escat,^ 4 cases ; and Englander,® 2 cases. At the London Hospital 
also 4 cases have come under observation clinically within the last eight years. 
In addition, 4 further cases have been found in' the records of the London 
Hospital Pathological Institute during the past ten years. 
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Urethral pouches ai'e undoubtedly often overlooked because : (1) The 

symptoms mav be very fcv' and unimportant ; (2) The signs are often obscure 
even should a patient present himself for examination. Minute pouches of 


no clinical significance are fre- 
quently met in post-mortem ex- 
aminations, aiad extend from the 
dilated urethra behind a stricture. 
The condition is illustrated by 
Figs. 33 and 34. which show the 
appearances both microscopically 
and macroscopieally. Sir Charles 
Bell.^ in describing the appearances 
behind a stricture, stated : “ But 
the most frequent appearances are 
a number of caa'ities on each 
side of the verumontanum. These 
cavities are only enlargements of 
the natural ducts of the gland 
(i.e., prostate). They are some- 
times so large as to admit the 
end of the largest bougie ". 

Congenital Pouches. — These 
are much rarer than the acquired 
variety. Of sixteen congenital 
cases analysed by Watts, all ex- 
cept two were found in relation 
to the penile portion of the spongj’^ 
urethi-a. Case 3, described in this 
article, affords an example of a 
congenital pouch in which the 
communication with the urethra 
was noted Ij in. in front of the 
triangular ligament. 

Many theories have been 
advanced to explain the origin of 
congenital pouches. As the cavity 
is found on the ventral aspect of 
the urethra, two theories which 
covdd explain the condition are ; 
(1) Imperfect fusion of the two 



genital folds ; and (2) That one 
of the cystic epithelial ducts de- 
scribed by Johnson may retain 


Fig. 34. — Specimen showing urethra and 
Madder. There is a stricture of the bulbous 
uretlira, proximal to which are several dilated 
crA-pts, in one of wliich a bristle has been placed. 


its urethral communication and 


become dilated. Some, however, ma}’^ arise from the Mullerian ducts, but they 
must be very rare. EscaU recorded a case which he regarded as of this tjqDe, 
in which a diverticulum “ the size of a nut ”, situated at the posterior part 
of the scrohmi, communicated by a long canal with the posterior urethra. 
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An extremely'’ interesting specimen in the London Hospital Pathological 
Institute {Fig. 35) illustrates the possibility of this mode of origin. The speci- 
men was obtained from a male, age 51, who had died from haemorrhage after 
a gastrojejunostomy. There Avas slight hj^pertrophy of the bladder. The 
urethra shows a cystic dilatation of the uterus masculinus 1-5 b}'^ 1-2 cm. 
Microscopic sections haA'e been taken, and Professor H. M. Turnbull reports 
as folio Avs : — 


In microscopic sections the cavity contains a yelloAV coagulum, and is lined bj" 
a single roAV of Ioav cubical or flat epithelial cells. The lining rests upon a definite 
AA'all, AA'hich is composed of circularly directed muscle-fibres and contrasts con- 
spicuously AA'ith the prostatic stroma in its abundance of stout elastic fibres and its 

relatiA'c scarcity of collagenous fibres. 

^ T V'S H'ithin this AA’all are a fcAV acini, Avhich 

lined by similar epithelium and 
A/7 Avhich are usually filled Avith a similar 
coagulum. 

Acquired Pouches. — 

Reuatiox to Urethral Ob- 
struction AVITH Dilatation of 
THE Urethral Glands. — T hat the 
glands and lacunae are frequently 
slightly dilated behind a stricture 
has already been mentioned and 
illustrated by diagrams. A rather 
more exaggerated example has been 
noted in the pathological records. 

Necropsy 181/1914. — A tailor, 
age 16, died of cerebral haemorrhage 
eomplieating eardiovascular hyper- 
trophy and nephritis. The kidneys 
Avere hydronephrotic and shoAved 
focal areas of fibrosis with cyst 
formation. The bladder and ureters 
Avere dilated. There Avas a diA’er- 
ticulum of the jienile urethra and 
a large scar surrounding and con- 
stricting the meatus. Clearly if this 
condition Avere progrcssiAm it Avould 
result in the formation of pouches not only of pathological but also of 
clinical interest. XeA'ertheless this is probablj'’ an unusual method of forma- 
tion of large pouches, for although the glands are found on all Avails of the 
urethra, diverticula are found on the A'entral Avail only. 

Johnson’ has recorded a case of a large scrotal CA’^st Avith a pjedicle AA’hich 
could be traced to a point corresponding in position to the duct of the left 
CoAA’per gland, thus indicating the possibility of a pouch being dcA'cloped 
from these glands. 

Relation to Urethral Ob.struction aa'ith Pert-urethral Abscess. 
— An entirely different mode of formation in assoeiation Avith stricture is 
illustrated Iw the folloAving case : — 



Fig. 35. — Specimen showing: dilatation 
of tlie uterus masculinus. 
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Case 1. — A traveller, a^c 3-t. admitted in 1024, under Mr. E. C. Lindsay, with 
acute retention of urine. 

HiSTonv. — The patient had .suITcrcd from gonorrhoea in 1912, and thi.s was 
followed by dysuria two years later. In 1919, when at sea, he experienced an 
attack of acute retention of urine, which was relieved naturallj- by a hot batli. 
On the following evening retention again occurred, when a hot bath failed to give 
relief. As catheterization by the ship's doctor failed, the patient was taken to a 
general hospital ashore. Under a general anaesthetic a Xo. 4- metal catheter was 
passed and tied in for a very prolonged period. The formation of an abscess ensued, 

at a point about 21' in. from the ex- 
ternal meatus, and at the site of the 
present sac. This was accompanied by 
rigors and pjTexia. Pus was squeezed 
out, and later the catheter was re- 
moved. Dilatation was carried out 
with an expanding bougie, and the 
patient was discharged from hospital. 

In 1.021 — and again at sea — re- 
tention recurred. 

Hot baths and 
catheterization by 
the ship's doctor 
failed, partial re- 
lief eventually be- 
ing obtained by 
the passage, in 
small quantities 

, , , and with much 

Fig. 30. — KadiOfiram shoeing flcqmred urethral pouch 
distended with sodium bromide. (JI, H. Jupe.) 

pain, of ten ounces of urine. At the 
British Hospital, Port Said, dilatation 
was carried out in two stages until a 
13/15 Lister bougie could be passed. 

During the ensuing years the stream 
on micturition gradually lessened. A 
month before admission the dysuria 
was so marked that a small sound 
was passed. Spasm and retention en- 
sued and were again relieved by in- 
strumentation — ^this occurred on three 
occasions. 

He was admitted to the London 
Hospital suffering from urinary reten- 
tion, and was relieved by suprapubic 
puncture of the bladder! Five days 
later an internal urethrotomy was 
performed and two strictures were 
discovered, one 2i in. from the meatus 
and one in the bulb. A urethral 
jxmch was discovered, situated at the 

penoscrotal junction, and was, when distended, the size of a walnut. 

ferred to. and is still attending, the Stricture Section of the 

Department, where an X-ray picture of the pouch distended with sodiiun bromide 
was taken, and is shown in Fig. 36. The condition as seen at present is illustrated 
by Fig. 37. On urethroscopic examination the communication n-ith the urethra is 
wide .and tlie car-ity projects dorni from the urethral floor. The wall is smooth 
and of a white colour. 



Fig. 37- 
Vrethral pouch 
at penoscrotal 
junction. 


He was trans- 
Genito-urinar\- 
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Urethral Pouches in Women. — This condition in the female will be 
considered only in so far as it has a bearing on the causation of the same 
pathological condition in the male. 

The female urethra corresponds to that part of the male uretlira which 
extends from the bladder to the uterus masculinus, a ver}^ uneommon site 
for pouches. As urethral stricture is also very rare and does not appear to 
he associated, it seems certain that there must be some additional factor 
operating in the female to account for diverticula. The phj’^siological process 
of child-bearing at once suggests itself as the possible factor, and this is 
supported by the clinical features of recorded eases. The usual history is 
that the swelling follow'ed a confinement. 

During delivery the urethra beeomes very much elongated and is subjected 
to pressure. As the urethra has an anterior coneavity, the convex vaginal 
wall will be more liable to damage than the pubic wall. A urethro-vaginal 
fistula maj’’ be thus produced. If, howermr, the injur}' is of a lesser degree, 
the damage to the urethral wall may result in the formation of a hernial 
protrusion — in other words, a pouch. 

Case 2. — A multipara was admitted to the V.D. (Female) Department, in , 
February, 192.3, under Mr. Hugli Lett. On examination a pouch which contained 
half a drachm of fluid was found. The opening of the diverticulum was seen with 
the urethroscope to be situated in the posterior urethral wall. 

Injury as a Factor. — This follows immediately on the preceding para- 
graph, for as trauma is probably a factor in the female, so it maybe in the male. 
Watts and Sisk have reported cases of acquired diverticula following urethral 
rupture. Operations and false passages may also be followed by the formation 
of diverticula, an example being obtained from the Pathological Institute. 

Necropsy 116/1921. — Male, age 66, Died following an operation for 
duodenal ulcer. The mid-penile urethra showed scarring. Posteriorly, in the 
region of the bulb, rvas found a smooth, lined pouch, 1 cm. in depth ; it was 
directed downward, and was adherent to a linear scar in the skin of the peri- 
neum. The explanation of the formation of this pouch is that an external 
urethrotoni}' had been performed behind the stricture. The obstruction to 
micturition consequent on tire stricture was not of such a degree as to result 
in fistula formation, and the skin rvound closed. The deeper portion of the 
wound was distended each time the bladder emptied, and so failed to unite, 
and in due course beeame covered with a layer of epithelium. 

Symptoms and Signs. — Clinically the cases are of two types : — 

1. A patient presents himself with rather vague and indefinite symptoms, 
and a diagnosis can only be made by means of the urethroscope. 

2. He complains actually of a swelling at some point along the urethra. 

These will be illustrated by the following examples. 

Type 1. — Case 3. — A railway clerk, age 22, was admitted to the London Hospital, 
in 1922, under Mr. Hugh Lett. He had suffered from no previous urethral disease. 

History. — His complaint was that for three years, although micturition was 
free and normal, it was followed by an annojnng dribbling of urine in drops, which 
caused him most inconvenience during the winter. During the preceding year the 
trouble had been more marked and accompanied by a slight degree of increased' 
frequency of micturition. 

Ex.\mination'. — D iagnosis was made by the urethroscope, when a pouch was 
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seen on the floor li in. in front of the triangular ligament. It extended posteriorly 
and just below the' urethra, the wall separating the two being thin, for the air-dis- 
tended poueh ballooned into the lumen of the urethra. 

Fio. 38 shows an X-ray picture of this pouch distended with sodium bromide. 

Type 2 . — Case 4. — A pensioner, age C3, was admitted to the London Hospital 
in 1916 under iMr. Russell Howard. He complained of a swelling in the perineum. 

History. — Two years pre\nously he had noticed a swelling, which increased 
until it attained the size of a hen's egg. It then burst and discharged clear fluid. 
This sequence of events bad recurred, and a similar swelling had now appeared for 
the third time. It was not tender, but there 
was a burning pain at the site after micturi- 
tion. During the week preceding admission 
there was considerable difliculty in micturition 
and the swelling increased enormously in size. 

Ex-Uiin'-vtion'. — Situated in the perineum 
was a cyst the size of a large cocoa-nut which 
extended into the perineum, pushing the testes 
before it. The temperature and pidse were 
normal. 

Operation*. — Tlie patient was placed in 
the lithotomy position. .A. mid-line perineal 
incision was made and deepened until a 
smooth-walled caHty was opened. One pint 
of clear urine was evacuated. On further 
examination the eaiity was found to communi- 
cate with the urethra ; the communicating 
orifice was cauterized and sutured. The scrotal 
tissues were united with catgut to obliterate 
the cai*ity, and the perineal wound was closed. 

I have endeavoured to trace tliis 
patient, but without success. 

Tlie sjTuptoms nia)* be modified by the onset of complications, such as 
inflammation giving rise to increased frequencj’’ and painful micturition, with 
a discharge of purulent urine when the pouch empties. The presence of 
stones has been already noted ; an example was found amongst the patho- 
logical records. A male, age 49, was admitted with and died of Inqierpiesis. 
During the routine pathological examination brown calculi, up to 0-3 cm. 
diameter, were found in the dilated urethral crjqjts, (Necropsy 233/1921.) 

It is with pleasure I record mj* thanks to Mr. Hugh Lett, the Director of 
the Genito-urinary Department, for his help in the preparation of this article, 
and to Professor H. M. Turnbull for advice concerning the pathological 
specimens. Mr. Russell Howard and Mr. E. C. Lindsay have i^ery kindly 
permitted me to use their cases. 



Fic. 38. — Kodiogram showing con- 
genital pouch distended with sodium 
bromide. (.V. H. June 1 
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THE TECHNIQUE OF EXTRAPLEURAL THORACOPLASTY.* 

By H. MORRISTON DAVIES, Ruthin, North Wales. 

HISTORICAL. 

The birth, grorvth, and development of an idea or project is ahvays a matter 
of great interest. For the surgeon, the evolution of a new t5’^pe of operation 
or a new method of attack on a disease has a ^mry special appeal. This is 
partieularly so when the earlier efforts give promise of success, and the process 
of evolution can be followed until it reaches the stage of simplification and 
exactitude of the essential principles, at which, for a time, it remains compara' 
tivety stationary. During the last three and a half decades the operation 
of extrapleural thoraeoplasty has passed through its period of immaturity 
and has reached that of adolescence, with a fine record of success that augurs 
well for its future and for its more extended use. 

The credit for the conception of the idea belongs to Quincke and to Carl 
Spengler. They recognized the mechanical difficulties associafed with the 
healing of the lung, and especiall}’^ of cavities therein ; and that to overcome 
these difficulties mobilization of the chest wall Avas necessary. To this end 
they, in 1888 and 1890 respectii'^ety, advocated multiple small rib resections. 
Spengler gave to this principle the name ‘ extrapleurale thoracoplastic’. 
Turban, in 1899, carried this idea somewhat further, resecting portions (total- 
ling 65 cm.) from six consecutive ribs. The first decade was therefore a period 
of very slow development. 

During the earlier years of the twentieth century no further adAmnce was 
made, though Garre and Quincke attempted a modified thoracoplasty for 
haiinoptysis. In 1907, Friedrick, operating for Brauer, did the first operation 
which has become known by their joint names. This consisted of a decostal- 
ization of the side of the chest. It Avas extensiAmly practised for a time both 
by Brauer and Friedrick and by Sauerbruch. The operation had a very 
high mortality, because the remoAml of all rigidity from one side of the thorax 
gaA'e rise to paradoxical moA^ements of that side and to a to-and-fro flapping 
of the mediastinum. The effect of these is deficient Amntilation of the lung, 
imperfect aeration of the blood, and serious disturbance of the heart AA’hich 
may lead to heart failure. 

Wilms, recognizing that the dangers of the Brauer-Friedrick operation 
AA’ere due to the loss of support caused by the complete remoAml of the bony 
framcAA-ork of the chest, dcA'ised (1911) the operation AA'hich goes by his name. 
He resected 2 to 4 cm. of the posterior parts of the first eight ribs througli a 
paraA'crtebral incision, and, later, the costal cartilages of the first Aa'c through 


* Partial thoracoplasty, in conjunction nith or independent of artificial pneumothorax, 
is not under consideration. 
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a parasternal incision. The upper ribs, being thus detached, back and front, 
■were free to drop down and inwards and to become approximated to the mid- 
line. Tlie collapse so produced, though far from complete, proved most 
efficacious. 

It is, however, to the acumen of Saucrbruch that we owe the operation 
as it is ahnost universally done to-day by those who practise thoracoplastj’'. 
He recognized th.at the all-essential factor in the production of unilateral 
collapse of the one side of the chest wall is the excision of a portion of almost 
all the ribs on that side, always up to and including the first, as close to the 
transverse process of the vertebral as possible. H hen this is done, no opera- 
tion on the front of the chest is, as a rule, necessary. This operation is 
known as ‘ Saiierbruch’s paravertebral extrapleural thoracoplasty’. Brauer 
and Friedrick have abandoned their original method, and they now obtain 
collapse by an operation veiy similar to that of Saucrbruch. The only 
essential difference lies in the amount of bone removed. 

Whilst there is agreement among the surgeons on the general principles 
of the operation, there are several differences of opinion on the individual 
details of the technique. These it is proposed to indicate. 

TECHNIQUE. 

Preliminaries. — The patient should be kept quiet in bed for ten days 
before the operation. It is most essential that there should be no recent 
complicating feature, such as a corj'za, however mild, or diarrhoea, etc. 
Ever}’’ effort must be made to have the lungs as free from secretion as possible. 
This is done by expectorants, and by posture when such is of assistance in 
the individual case. It will as a rule be many hours after the operation 
before the patient is able to expectorate ; therefore the clearer the limgs are 
before the start, the less the danger. 

The author gives his patients a course of tablets of suprarenal extract 
for ten days, but it is quite an open question if this has any real value. The 
rest of the preparation is the same as for any other operation. Brunner 
recommends a course of bromides ; J. Alexander refers to the use of digitalis 
if the heart is weak. 

Anaesthetization. — The fear of pulmonary complications and of further 
damage to an already diseased lung has resulted in establishing a considerable 
degree of antagonism to the use of general anfesthetics. A few years ago, 
most of the of)erations of thoracoplasty were done entirelj' under local anal- 
gesia. At the present time there are still some (viz., Brauer and Wendel) 
who maintain that the local method of anaesthesia is the only permissible one. 
Most surgeons, however, are beginning to realize that the danger of shock 
resulting from the intense strain of consciousness during the operation mav 
be as serious as the risks of a general anaesthetic. Holding, personallv, verr^ 
strong views on this, it is gratifying to find so great an authority as Bruimer 
making the following statement : “ General anscsthesia has undoubtedlv 

great advantages over local. The psychical shock of the operation, which 
is a very important feature in operations done without loss of consciousness, 
is greatly diminished by general anaesthesia. We have repeatedly conr-inced 
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ourselves that the general eondition of the patient is unquestionably better 
after general than after loeal anaesthesia. Tlie differenee shows itself above 
all in the condition of the pulse.” 

A few surgeons, among them Archibald, Gravesen, and the author, use 
a combination of local and general anaesthesia. The majority use local 
anaesthesia when there is much sputum (Sauerbruch, if over 30 e.c. per 
diem ; Brunner, if over 20 e.c. ; Berai’d, if over 60 to 80 e.c. or the patient 
is dj'spnceic). If there is but little sputum they use ether. 

The local anaesthetic used is novocain rvith adrenalin hydrochloride ; 
but Berard prefers anacain, which renders the tissues anaesthetic for thirty-six 
to forty-eight liours. It must be remembered that novocain is a poison, and 
that occasionally patients show an idiosyncrasy to it. It was for this reason 
that Saugman used to test the effect of it on his patients beforehand. Tlie 
injection of 150 e.c. of a 0-5 per cent solution is regarded by Sauerbi'uch as 
safe ; he does not exceed 200 c.c. Some surgeons, however, such as Lorey 
and Bull, use double the quantity. The combination of morphia with novocain 
increases the dangers, and for this reason Sauerbruch and .lessen limit also 
the morphia to ^ gr. The author finds that b}’^ the use of general anrcsthesia 
with the local coirsiderably less of the latter is necessary, and now ne^'er uses 
moi’e than 60 c.c. of a 1 per cent solution. 

When a general anaesthetic only is given, deep anaesthesia is required, 
according to Brunner, to abolish the reflexes. Ether is, as a rule, preferred, 
but sometimes nitrous oxide and o.xygen are used. Brunner quotes Spengler’s 
investigations in 1903, which showed that ether is less deleterious for phthisical 
patients than chloroform. This is not altogether the exi^erience of the author, 
who, while recognizing fully the dangers of both anaesthetics, prefers cliloro- 
form for the very light anaesthesia required, supplemental to the local, in 
order to keep the patient asleep during the operation. 

The question of post-operative pain is of great importance, as on the 
absence of this depends so much the ability and the willingness of the patient 
to cough and to bring up the accumulated expectoration. It is for this 
reason that the author injects into the neighbourhood of each nerve 5 min. 
of absolute alcohol, so as to obtain an anaesthesia wliich will continue until 
the healing processes — including the rounding off of the cut ends of the ribs — 
have become complete. Nystrom crushes the nerves and injects alcohol 
into them. Others, including Jessen and Schreiber, also Sauerbruch in 
those cases which have a very thickened pleura, resect from 1 to 2 cm. of the 
nerve. Experience has shown that paralysis of the lower intercostal nerves 
produces only very rarely serious consequences on the abdominal wall ; but 
Brauer, because of the possibility of paralysis, insists that the nerves shall be 
preserved. Oehlecker has shown that, after nerve resections in operations 
for empyema, the paralysis may lead to a ventral hernia. 

When the operation is done under local antesthesia entirehq the Schumacher 
technique is undoubtedly the best. 

The Number of Stages. — This is another somewhat vexed question, and 
opinions differ considerably. Sauerbruch does the operation in two stages, 
but occasionally in one, three, or even four. Nj'strom used to do it in one, 
but now invariabl}’^ operates in two stages. Bull and Jacobaeus and Key 
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believe in the two-stage ojjeration ; Wendcl and Gravesen in the one-stage. 
Jehn does it in one stage if the lieart is strong and tlie mediastinum is fixed. 
Undoubtedly mueh must depend on the condition of the patient and the 
character of the disease. When the operation is done in two stages, ribs H or 
10 to 5 inclusive are removed at the first stage, and ribs 4 to 1 at the second. 

The effect on the mind due to the strain of anticipation and of the actual 
operations themselves must unquestionably be infinitely greater if there are 
two major operations as compared with one, especiall}" if both are done under 
local an.'csthesia. The patient has scarcely recovered from the shock of the 
first when he has to endure that of the second. This is particularly the case 
since, in the two-stage operation, the sooner the second stage is done after the 
first, the better will be the results so far as collapse is concerned. Too long 
a wait after the first operation will allow the re-formation of bone from the 
periosteum which has been stripped off and left behind, and the success of 
the operation becomes jeopardized. Nystrom, to overcome this difficulty, 
I’emoves the periosteum with the ribs. The inter\'al between the two stages 
is usually two or three weeks. Another objection to the two-stage operation 
is raised by Gravesen, who eonsiders that the second interferes with the satis- 
factory healing. Jacobaeus and Key, however, do not agree with this. 

Against the one-stage operation is the increased risk due to the greater 
magnitude of the undertaking ; the longer time taken, and the greater wound 
exposure; the greater and more sudden collapse of the lung; and the risk of 
more serious interference with the mediastinum and heart. 

J. Alexander records the advantages of the tu'o-stage operatioji as : 

(1) Less shock and less sudden changes demanded of the circulatory and res- 
piratory mechanisms, which are enabled to adjust themselves gi-adually. 

(2) FeAver toxic products are pressed into the general circulation to endanger 
latent lesions in the better lung ; therefore two stages are important if the 
better lung is under suspicion of actn■it 3 ^ (3) The first stage usuallj’' causes 
enough rest and relaxation of the lesions to bring about a definite clinical 
improvement. 

He states the adA'antages of the one-stage operation to be : (1) Much 
preferred bj’" the patient. (2) Risks of embolus and of anaesthetic poisoning 
and of Avound infection run once onlA\ (3) If Avound infection should occur, 
the AA-hole lung has been compressed — no need to postpone a final stage of 
the operation. (4) Muscles are sectioned once onh'. (5) More CA-en lung 
compression and so less irritation of the caA'ities and fcAver chances of lung 
haemorrhage. The scapula fits more eA-enh'- against the lung (GraA-esen). 

Brunner states that the one-stage operation is preferable, not onlj* as 
regards operatiA'e technique, but also from the mechanical standpoint. He 
emphasizes, hoAvcA’cr, that it should be done only in fcA-er-free cases AAuth 
slightly* progressiA'e or stationarj^ fibrotic tuberculosis AAdth small caAuties and 
little sjAutum ; that the general condition must be good and the circulator}^ 
system sound. 

Baer considers the one-stage operation as the ideal : but contra-indications 
to it are, imperfect closure of the glottis on coughing, and excessiA-e displace- 
ment of the mediastinum associated AA'ith maximum compensator}^ emphysema 
of the opposite lung. Hanke states that thoracoplasty, whether done in two 
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or more stages, is not an operation for a patient seriously ill. If the medias- 
tinum is not sufficiently fixed, paradoxical respiration with great disturbance 
of breathing and interference wdth expectoration must be expected after the 
one-stage operation. 

Much depends on the condition of the patient and on the character of 
the lung lesion. Sauerbruch and Brunner operate in one stage on those 
patients only who have a ^'ery chronic fil^rotic lesion. The author is not so 
precise in his limitations. His attitude is as follows : The operation should 
be done in one stage if possible, but alwaj's having the greatest regard to the 
safety of the patient. If the jratient’s general condition is good, if there is 
no difficulty in respiration when on the table, and the colour is satisfactory, 
if the sputum is not excessive and likelj”^ to flood the bronchial tubes when 
the lung collapses, and the disease is not acutely active with considerable 
complicating secondary infection, then the operation is started off with the 
complete ineision as for a one-stage operation. If there is ati}^ doubt, how- 
ever, as to the patient’s ability to tolerate the complete rib resection, the 
operation is begun as though for a two-stage undertaking. AVhen this first 
part is completed up to and including the fib excision, the condition of the 
patient is considered, and if this appears to justify it, the second stage is 
carried out. 

The Skin Incision. — The Sauerbruch paraA'ertebral incision for the 
removal of parts of ribs 11 to 1 in one stage, starts above, just below the upper 
edge of the trapezius muscle, extends down between the vertebral border of 
the scapula and the spines of the dorsal vertebrfc (the arm being held close 
to the side) at a distance of .3i or 4 in. from the spines. When the incision 
reaches the 11 th rib (or the 10th if ten only are being removed), the incision 
curves abruptly outwards to the posterior axillarj^' line. When the operation 
is done in two stages, for the first, the lower part of the incision is used, 
starting above over the 4th intercostal sjiace. At the second stage the upper 
part of the incision is modified by being cuiwed outwards along the 4tli rib. 

Brauer amplifies the vertical incision by a transverse one along the 1st 
or 2nd rib. This he regards as especially useful when doing the second stage 
in a two-stage operation. Wendel, operating in one stage, starts his incision 
over the 4th rib. To reach the upper four ribs he tuTinels under the trapezius. 
He claims that this is quicker, requires less anmsthetic, and prevents such 
free division of the vascular muscle. 

The Number of Ribs Resected. — Portions of the first ten ribs are 
almost invariabh^ resected. The one exception is the procedure of Brauer, who 
occasionallj^ leaves the first rib undivided Avhen there is much retraction of 
the ape.x of the lung. The importance of freeing this rib is, however, great, 
because as each rib is slung on to the one above by the intercostal muscles, 
so are they all evcntuall}" slung on to the first. After resection of portions 
of the first ten ribs, the compression of the lung is dependent on the alteration 
of tlie position of the ribs in three directions : (1) The cut ends are apjn'oxi- 
mated ; that is to say, the cut freed end of the rib approaches to the spine. 
(2) The cut freed ends of the ribs droji down a distance equal to one, and 
often two vertebrae. (3) There is a bucket-handle action which tilts the 
main part of tlie rib through part of an arc of a circle, bringing the centre of 
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the curve of the rib nearer to the middle line and at a lower level. This 
change, which was a very striking one after the AVilms operation, is still 
present in the paravertebral resection by reason of the yielding of the costal 
cartilages to torsion. Both the second and the third of the above-described 
movements are limited if the first rib remains intact. 

Saugman did not excise any of the 11th rib. Sauerbruch, Brunner, and 
most of the other surgeons do. They claim that by remor'ing some of the 
bony support of the diaphragm that muscle is relaxed, and, rising into the 
chest, increases the collapse of the base of the lung. The author does not 
agree that division of the 11th rib is necessary. Ample collapse can be 
obtained without this ; it is at the apex rather than at the base that the 
collapse does not always fulfil all requirements. iMoreover, the retention of 
some of the supports of the diaphragm is advantageous, in that this muscle 
exercises a steadying effect on the lower part of the mediastinum, including 
the heart. 

Resection of the ribs is almost always done from below upwards (except 
occasionallj’ onlj’ when the disease is almost entirety basal). This order of 
resection enables the lower part of the lung to collapse first, and so prevents 
aspiration of infected secretions from the upper into the lower lobes. 

The Amount Resected. — All are agreed that the part of the rib resected 
must extend up to the transr'erse processes of the vertebrae. The actual 
length of rib excised is of less importance, except that if too much is removed 
there is the risk of those dangers associated with the original Brauer-Friedrick 
operation (viz., mediastinal flutteiing and heart failure). On an average 2 
to 4 cm. only is removed from the 1st rib, 6 to S cm. from the next three, 
from 10 to IG cm. from the next four, and then again less from the lower two 
or three. The total amount excised by Sauerbruch averages 110 cm. Jehn 
and Brunner excise somewhat less ; Brauer and Friedrick average 125 cm . ; 
the author 120 to 130 cm. ; Jacobaeus and Key 140 cm. : and Bull from 
120 to ISO cm. Brauer maintains that ail that part of the ribs undertying 
the scapula should be removed. It is most important for efficient collapse 
that, after tlie operation, the scapula should sink right in so that it lies at a 
deeper level (i.e., more anterior) than the posterior surface of the transverse 
processes. Owing to the changes in position of the freed end of the ribs, 
already mentioned, this falling in will take place even if the rvhole of the ribs 
underh'ing the scapula are not excised. 


DETAILS OF TBE AUTHOR’S TECHNIQUE. 

Aufesthetization. — Previous to the start the patient must have been 
encouraged to cough up all the sputum possible. Omnopon (-} gr.) is given 
hypodermically twenty minutes before the local ansesthetization is begun. 
This an.Tsthetization is done in bed an hour before the operation. It is 
considered inadvisable to have the patient in the theatre and on the table 
all this extra time, as it increases the period of anticipation, and the operating 
table is uncomfortable, especially for a patient who is at all emaciated. 

The anresthetio used is novocain (1 per cent) to which has been added 
adrenalin hydrochloride (1-1000) 12 drops to 60 c.c. of the solution. The 
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line of the skin ineision 3| in. from the mid-line is first anesthetized, startinj; 
over the 10th rib and v/orking upwards to beyond the 1st rib ; then from 
the starting-point along the course of the 10th rib to the posterior axillary 
line. Two syringes are then used : the one of 2 c.c. capacity and the other 
of 1 c.c. The smaller is filled with absolute alcohol, and the larger with novo- 
cain. The latter is fitted with its needle (very fine and long), which is driven 
through the anesthetized skin inwards and backwards into the 10th interspace, 
a little novocain being injected all the time. The rib is sought for and touched 
so as to locate it and gauge its depth ; when found, the needle is then redirected 
into the intercostal space below, and the rest of the novocain injected between 
the two ribs. The syringe is detached from the needle, which is left in situ, 
the 1-c.c. syringe is attached to it, and 5 min. of absolute alcohol are injected 
into the interspace, the needle being slowly Avithdrawn a few millimetres as 
the alcohol runs in. The 1-c.c. syringe is in turn detached, the needle being 
still left in the tissues for the time being to mark the space treated. Another 
needle is fitted to the 2-c.o. syringe, refilled with no^mcain, and the process 
is repeated in the space above. When this space has been anaesthetized and 
the syringe detached from the needle, the first needle is withdrawn for use 
for the injection of the next space above. This process is repeated until the 
1st intercostal space has been anaesthetized. Novocain only is injected above 
the 1st rib. Finally, a few syringefuls of novocain are injected into the sub- 
cutaneous tissues and the muscles along the lines of the incision. 

Just before the scheduled time of the operation, the patient is taken to 
the theatre and arranged on the table. He reclines on the sound side with 
the shoulders raised and the pelvis and buttocks Avell supported. A mirse 
steadies the arm on the affected side. Morphia (^- gr.) and atropine (xId gr.) 
are given. 

The general anaesthetic is not started until the surgeon is absolutely 
ready, so that he can begin the moment the patient is sufficiently under. As 
the tissues have all been anaesthetized it is not necessary, nor is it desirable, 
to get the patient deeply under. The lightest anaesthesia only is requisite. 
As stated above, the author prefers chloroform for this light narcosis. 

Operation. — Sauerbruch’s paravertebral incision is used. If the general 
condition is good, if the cardiac muscle has not been seriously impaired bj 
toxaemia, if the colour is satisfactory and the respirations under the anaesthetic 
are free and ‘ comfortable’ ; if, that is to say, there is every indication that the 
patient will tolerate well the complete operation in one stage, then the incision 
is begun above the 1st rib, carried down to the 10th, and then outwards to 
the posterior axillary line. The skin and the muscles are divided down to the 
ribs. The muscles are : the trapezius above and the latissimus dorsi below ; 
deep to the trapezius is the rhomboideus major, beneath which again is the 
serratus posticus superior ; below the rhomboideus is the vertebral aponeurosis, 
and below this again some of the fibres of insertion of the serratus posticus 
inferior will be cut. The division and separation of these muscles exposes 
the longitudinal fibres of the accessorius ; the outer border of this muscle is 
defined, the outer fibres are detached from the ribs and displaced inwards. 
The posterior parts of the ribs and intercostal muscles are now exposed. 

It is most important to ensure that all bleeding points have been secured ; 
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all artery forceps should be replaced by ligatures, as tlie forceps are apt to 
be dislodged during the subsequent movements necessary for stripping and 
excising the ribs. The skin and the muscles should be protected as completely 
as possible by gauze secured to the wound. 

The next step is the stripping of the periosteum from that part of the 
ribs which it is proposed to excise. In order to get a fuller exposure of the 
field of operation, the nurse draws the arm on the affected side forwards and 
upwards towards the head ; this carries with it the scapula and the attached 
muscles. The periosteum 
is incised with a knife along 
the dorsum of the rib : it 
is then stripped off the 
dorsum by short vigorous 
strokes with a square-ended 
periosteal elevator ; just 
beyond the angle the peri- 
osteum is detached from 3n.-Amhor’s raspMorj-. 

the upper and lower bor- 
ders of the rib as well. A Doyen elevator (either the ordinary one, or one 
M-ith the elevator set at a more obtuse angle to the shaft) is sh'pped rouird 
the rib between it and the periosteum, and the bone is stripped back to 
the transverse process. For the separation of the periosteum and inter- 
costal muscles from the anterior part, the author uses his oum elevator 
(Fig. 39), which is easily placed in jiosition between the bone and periosteum 
in front of the angle, and can then be driven forwards, out of sight under the 
muscles if necessary, without risk of damage to any otlier tissues. The 10th 
to the 5th ribs inclusive are thus treated, and in this order. As each rib is 
freed, the lung and soft tissues retract away from it, leaAnng a space which 
must be gently packed with gauze rung out in hot saline solution. 

The desired length of each of these ribs is now excised, starting again 
until the 10th. Each rib in turn is cut through with stout long-handled bone 

forceps as close to the 
transverse process as 
possible. The rib, as 
it is cut, is seized by 
the assistant with lion 
forceps, and the cut 
end lifted out of the 
wound. The ring of 
Tig. 40.-Author’s bone forceps. authorX bone for- 

ceps is slipped on to 

the rib and is run along it as far forwards as tlie periosteum has been 
strijiped (i.e., until it meets the resistance of the unseparated intercostal 
muscles ) ; at this point the bone is diinded and removed. These forceps 
(Fig. 40) ensure that the cutting jaws of the forceps stay in contact udth 
the rib ; they allow of the division of the bone ■with absolute safety, out of 
sight if necessary. 

The condition of the patient is reported on at this stage of the operation. 
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If everything is satisfactory, the excision of the required amount of the upper 
four ribs can be proceeded vith. The 4th and 3rd ribs are dealt Avith in the 
same Avay as the lower ones. The 2nd is then excised ; for the separation of 
the periosteum of this rib, Doyen’s raspatory only is used. The portion of 
bone having been remoA''ed, access to the 1st rib is easier. As clear a view as 
possible must be obtained. The posterior edge is cleaned, then the upper 
surface, and then the loAver. The blunt point of a Friedrick’s raspatory is 
noAV passed round the inner margin — all the time keeping in closest contact 
to the bone — and the periosteum is freed over a distance of about 2h cm. 
The raspatory is AvithdraAvn, and a narroAr copjAer spatula, Avith one end 
cui’Amd back as a hook, is passed along the under surface and round the inner 
edge. This spatula jArotects all adjacent tissues from injury Avhile the rib 
is cut AA'ith blunt-point forceiAS. As soon as the 1st rib has been cut, no more 
anmsthetie is given. 

The Amrtebral end of each rib is examined and, if necessary, jAointed or 
rough pai’ticles are cut aAA^aj'^ Avith gouge forceps. All loose tags of muscle 
are cut aAAmy, and all bleeding points ligatured. The muscles are then accu- 
rately sutured in two layers AAuth catgut, and the skin incision is closed, 
except at the loAA-est point, through AA'hich a large drainage tube is inserted 
extending upAAmrds some four inches under the superficial muscles. 

The dressings are applied and fixed Avith a strong broad many-tailed 
bandage Avith shoulder straps. It is of the utmost imjAortance that this 
bandage shall be applied firmly, so as to ghm adequate support to the collapsed 
side of the chest and to the heart, but not so tightly as to compress and restrict 
the sound side. To obviate this restriction Jacobaeus and Key make, before 
the operation, a plaster cast of the sound half of the chest ; after the operation, 
they fix on this half-jacket and apply the bandage oAmr the dressings on the 
side of the ojAeration and OAmr the plaster jacket on the other side. The 
author has not found this to be necessary. The arm must be included in 
the bandage. So little anaesthetic should have been giAmn that the patient 
is recoAmring consciousness before leaAung the theatre, and is aAA'are of his 
surroundings by the time he is settled back in bed. 

The amount of rib remoAmd is from 120 to 130 cm. This total is made 
up as folloAA's : 1st rib, 4 cm. ; 2nd rib, 8 cm. ; 3rd rib, 12 to 13 cm. ; 4th to 
8th ribs, 15 to 17-5 cm. ; 9th rib, 12 to 13-5 cm. ; 10th rib, 9 to 10 cm. The 
time taken by the author for the complete one-stage operation is forty minutes. 
Sauerbruch, AAuth his big experience and special assistants, can do either stage 
in tAA'elA’^e to tAA'entj'^ minutes. Alexander says : “ Jessen can do the complete 
operation, ribs 11 to 1, in tAventy minutes. Bull’s aA^erage time, AA'ith one or 
two assistants, is one hour. Either stage of the ojAeration can be performed 
handily bj’’ a AA^ell-trained team in foi-ty minutes ”. 

After-treatment. — The jAatient is propped up in the semi-recumbent 
posture as soon as the recOA^ery of tlie eardioAmscular tone justifies tliis. 
Immediately on his retium the patient is giA^en a rectal injection of saline. 
Tiiis is repeated six-hourh’’ until the next morning. Plain Avater or AA-ater 
containing sodium bicarbonate is alloAA'ed. There is usualty so little shock 
that stimulants are not required, and there is usuall}'’ so little pain that 
anodynes are not needed. Omnopon (-J- gr.) is giA^cn hypodermically the first 
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night to ensure eomfort and to help sleep. Should pain be severe, morphia 
(g gi’-) is given, and is repeated vhen necessary. The patient is encouraged 
to cough after tlie Inmodermic of omnopon has been given, and again the 
next morning. If it is impossible then owing to the pain, and there is the fear 
of complications from retained secretions, it is advisable to give another 
hj^jDodermic so as to ease the pain and enable the patient to bring up the 
sputum. 

It is more than probable that tlie dressings will be ‘tlirough’ the first 
evening; they must not, however, be changed, but must be ‘packed’ only, 
i.e., fresh dressings are placed over the bandage, which must in no way be 
disturbed. The first dressing is done twenty-four hours after the operation. 
Very great care is required to ar'oid 
pain when turning the i^atient, and the 
serious disturbances which may arise 
when the support is remo'S’ed from the 
collapsed side of tlie chest. The pain 
is occasioned when rolling the patient 
over on to the sound side ; the cut ends 
of the ribs are certain to shift and to 
irritate the nerves and the pleura. The 
rotation of the patient should be done 
entireh’’ by means of the draw-sheet and 
before tlie bandage is disturbed. Fresh 
draw-sheets and everything likely to be 
required must be at hand, so that the 
bed can be put in order with the one 
set of turnings. Ari'anged on a towel 
at hand must be the fresh set of dres- 
sings — gauze and wool eomplele — readj’^ 
to be picked up and placed on the 
wound. While the patient is turned 
on to the sound side, the arm is sup- 
ported b}'^ a nurse so as to avoid all drag 
on the divided muscles. The bandage is undone and removed with the dress- 
ings. The tube is taken out, the wound is lightly swabbed, the prepared 
dressings are applied and held in place while the draw-sheet and the one set 
of tails of the bandage are tucked under the sound side. The patient is now 
roUed back by the old draw-sheet, wliile being supported on the other side 
by the clean one, and the bandage is applied as quickly as possible. The arm 
is this time secured by a separate sling and supported under the elbow bj’’ a 
piUow. The bandage should not be disturbed again until the stitches are 
taken out. 

Once the wound is soundly healed, the many-tailed bandage can be dis- 
pensed with. Support for the collapsed side is, however, very essential for 
the next few months, until such time, at any rate, as the chest wall has become 
fixed by the new bone formation, which replaces the ribs removed and at the 
same time ankyloses the adjacent bones to each other. This support should 
be in the form of a pad, pressing especially on the axillary surface and over 



Fig. 41. — Support used by author after 
thoracoplastv. 
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the scapula on the side of the operation ; the straps from the pad pass to a 
shoulder-piece looped round the opposite shoulder and axilla, as in Fig. 41 . 

Rest in bed for three weeks at least after the operation is essential. 
After that period, exercise can be started with extreme care if the condition of 
the opposite lung, of the teinjicrature, and of the pulse justify it. Sanatorium 
regime should be carried on all the time. 

After-results. — The suddenness with which symptoms change is often 
dramatic. One of the author’s patients lost completely, from the moment 
of the operation, the cough and sputum which had been an ever-jrresent 
reminder for over two jmars. Another lost with equal abruptness the intense 
stretching drag on the trachea which produced on coughing a sensation of 



suffocation. The loss of cough and expectoration is not, however, always so 
abrupt. The sputum may even be at first increased, but diminish rapidty 
later. Dyspnoea is occasionally observed during the first week or two. 
Occasionallj’’ pain down the arm, in the shoulder, and in the side of the chest, 
due to drag on the brachial plexus, is a troublesome feature for a fe\r days. 
Sometimes the pain is along the course of one intercostal nerve Avhich has 
escaped the alcohol and is being pressed on. As a general rule, however, it 
will be found that the post-operative discomforts are, like the shock, surpris- 
ingly little considering the character and severit}’- of the operation. 

The signs may disappear with equal rapidity, but in some cases the lung, 
particularly the upper part of it, seems filled with coarse or fine moist sounds 
which maj^ persist for months. These may be jiresent without there being 
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any cough or sputum. As Alexander says, “ The compressed lung, even after 
its disease has become lehoUy arrested, presents the physical signs of active tuber- 
culosis And again later, “ For years the compressed lung, even in the 
total absence of catarrh and sputum, may he full of coarse and fine rales and 
a variety of bizarre noises 

If movements of the arm are begun soon enough, there should be praeti- 
eally no limitation of any normal movement {Fig. 42). There is remarkably 
little deformity of the body ; none at all need be visible when the patient 

is dressed. The shoulder girdle is 
unaffected, but oecasionally there is 
some lowering, and at times even 
raising, of the shoulder. Owing to 
the separation of muscle attachments 
to the posterior parts of the ribs and 
of some of the ligamentous bands, 
there is at first weakness of the mus- 
cles on that side of the spine, and 


consequently a tendency to scoliosis 
concave to the sound side. In 
chronic cases, however, there has 
been, prior to the operation, some 
scoliosis concave to the affected side. 

The one, therefore, tends to neutra- 
lize the other. 

Yie^ved from in front, the patient 
will exhibit considerable flattening of 
the affected side, while the junction 
of the axillary fold and the arm, 
instead of being pointed, is rectangu- 
lar (Fig. 43). Viewed from behind, 
it will be seen that the scapula has 
sunk so that its dorsal surface is on a level with the trans\-erse processes. 
There is also a hollow round the lower angle and the axillary border of the 
scapula (Fig. 44). 

Fig. 45 shows the X-ray appearances of a case before operation, and 
Figs. 46-4S are skiagrams taken after operation. 



Fig. 44. — Same case as Fij, 42 ^^eTYed 
from behind. 
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Results of Individual Surgeons.— 

Sauerbruch, out of .381 cases, had a mortality' diu'ing the lirst ■week of 14 
per cent ; 35 per cent -were practical!}'' liealed. Bi'unner, out of 117 cases, 
had an 11 per cent mortality; 41-9 per cent ■^vere practical!}' healed. 
Gravesen, out of 96 cases, had an S-3 per cent mortalit}'; 44-S per cent 
■were much improved or practically healed. 

The author has done 25 thoracoplastic operations for bronehieetasis and 
tuberculosis : 20 of these were for the latter disease. Of this 20, S were done 
between 1913 and 1915 b}' the authors modification of the Wilms t}q5e of 
operation. One died of pneumonia 6 weeks after the first stage : one a year 



Fig. 47. — Case 2. Age 4G, Skiagram taken eight weeks after tJjoracopIasty (anterior view). 

after the operation ; one, who from a bedridden invalid had been restored so 
that she could lead an active life, died 3 years later from extension in the 
originally sound side, following inflvjenza. Three (one much improved and 
two clinical cures) were lost sight of 10 months, li years, and 3i years later. 
Two were alive and well 9 and 11 years respective!}' after the operation. 

The later series includes the 12 cases operated on from four years to six 
months ago. Of these, one died immediate!}' after the operation (this, the 
only immediate post-operative death, was complicated by a veiy rapidly 
recurring pyopneumothorax) ; one died 11 months after from tuberculous 
enteritis ; one case, after doing excellently well for 3i years, had influenza and 
developed a basal effusion on the ‘sound’ side which is proving resistant to 
treatment ; one case has had extension of the disease in the opposite lung. 
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The remaining eight are all very greatly improved, and four of these are free 
from all sj^ptoms. 

Alexander has eolleeted 1025 cases reported during the six years 1918 - 23 . 
These show : Cured, 32 per cent ; improved, 26 per eent ; worse and early 
and late deaths, 35 per cent ; miscellaneous, 7 per cent. 

Preliminary Phrenic Evulsion. — 

Sauerbruch reeommends that the dome of the diaphragm on the affected 
side should be paralj^sed by phrenic evulsion prior to the extrapleural thoraco- 
plasty, in order to test the ‘ sound ’ lung and its capacity to tolerate the 



Fig. 48 . — Case 2. Same case as Fiff. 47 (posterior view). 


strain which will be thrown on it by the major operation ; also because the 
paraly^sis of the dome and its heightened position in the thorax increase the 
collaj^se of the base. Hans Alexander is also of the opinion that phrenic 
evulsion should precede thoracoplasty. Brauer considers this preliminary 
operation unnecessary and purposeless, as the test can equally well be done 
by^ an injection of tuberculin. The author’s experience is that the collapse of 
the base of the lung is usually quite sufficient without the added paralysis 
of the diaphragm, and that the disturbance produced by this operation is 
scarcely sufficient to serve as a guide to the responsive capabilities of the 
‘ sound ’ lung. Phrenic e\'ulsion is undoubtedly of gi-eat value in certain cases 
in helping to improve the patient’s general condition before the major opera- 
tion, especially where there is a constant distressing cough due to irritation 
of the diaphragm. In all cases of tuberculosis complicated by effusion, the 
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diaphragm should be paralysed on the affected side so as to reduce the size 
of the intrapleural cavity. 

Supplementary Operations. — 

These are sometimes necessary ■when stiff-walled cavities in the apex of 
the Inng interfere with the efficient collapse of the chest wall after thoraco- 
jDlasty. Bull, to remedy this, practises apicolysis, either at the time of the 
operation, or subsequently. 

Brunner does not approve of apicolysis because of the danger of tearing 
the wall of the cavity, and of the consequent secondary infection. He consi- 
ders that it is preferable to remove the anterior parts of the ribs overlying the 
cavity. Claus advocates that these cavities should he laid open. 

In conclusion, I will quote the words of Lihenthal, who “ considers that 
the marvellous improvement that takes place soon after the operation (of 
thoracoplasty) is quite extraordinary. Extrapleural thoracoplasty has the 
great advantage of fixation of the chest in addition to setting at rest the lung 
itself ”. 
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PYELOGRAPHY IN POLYCYSTIC DISEASE OF THE 

KIDNEYS. 

P>Y W. AI. GARRICK, Hamilton', Ontauio. 



Fig. 49. — Case 1. Skiagram shoiring injection of left kidney. 


Ix the October, 3924, issue of The British Journal of Surgery there 
appeared a ver\- comprehensii'e article on polycystic disease of the kidneys^ 
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with reports of five cases. The author had very little to saj^ regarding 
pj’^elography in this condition, and I think the accompanying illustrations 
of two cases might be of interest to show the value of pyelograms in cor- 
roborating clinical findings. 



Fig. 50 , — Case 2, Skiagram showing both kidnej’S injected. 


Li Case 1 {Fig. 49) the condition existed on both sides, but it was 
not considered necessary to inject the right kidney. It will be seen that the 
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right ureteral catheter lias doubled on itself and coiled in the kidney pehds, 
denoting considerable enlargement. 

In Case 2 {Fig. 50), both sides were injected, the left kidne)' being 
imperfeetly filled owing to rapid return flow of the opaque sodium iodide 
solution into the bladder. 

Both were female patients: one 4S and the other 30 years of age. 
Phenolsulphonephthalein efficiency tests were unsatisfactory in both 
cases, and the blood chemistry done in one case showed : urea nitrogen 49-4, 
creatin 3-105, sugar 0-070. 
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OBSERVATIONS ON THE ETIOLOGY AND TREATMENT 

OF CYSTITIS. 

By H. AV. B. cairns, London. 

There is a large volume of evidence to show that the bladder is highly resistant 
to infection by pyogenic bacteria. Rovsing’ found that injection of virulent 
bacteria into the normal bladder did not produce C3'^stitis. Panton® and 
others have shown that pathogenic bacteria could frequently be recovered 
from the urine of individuals, healthy and otherwise, who were quite free 
from inflammatorj'' lesions of the urinary tract. In addition, there is indirect 
clinical evidence which points to the same conclusion, namely, the rarity of 
cystitis after the passage of instruments into the bladder. Thus, at the 
Genito-urinary Department of the London Hospital, in the last five j'^ears it is 
extremely doubtful whether any case of cystitis has occurred whicli could 
be ascribed to infection at cystoscopy. We admit that our technique is 
good, but we do not flatter ourselves that, during this period in -vrhich over 
3000 ej'stoscopies have been performed, we have been able in eve^y case to 
pre^'ent bacterial infection of the bladder. It is, therefore, clear that in 
addition to bacterial infection some other factor is necessary for the production 
of C 3 ’^stitis. 

This stud3’’ was undertaken in order to determine the principles Avhich 
govern the etiolog3’’ of cystitis, and in order to find, if possible, some simple 
classification which would be of use in the investigation and treatment of the 
disease. The chief results ma3^ be summarized as follows ; There were two 
main clinical t3qDes of C3'^stitis ; one in which the disease tended to clear up 
quickl3’-, either spontaneously or with very simple treatment ; and the other 
a t3"pe in which the disease became chronic. It was found that in almost all 
cases of the chronic group the cystitis Avas maintained either by a persistent 
infection from the kidne3’' or by the presence of residual urine in the bladder. 

No claim is made that these observations open up fresh ground ; but 
the Avriter has found the conceptions developing from this investigation of 
great ser\dce in the management of urinary infections. Like Dr. .lohnson’s 
poet, “ he feels Avhat he remembers to haAm felt before, but he feels it AA’ith a 
great increase of sensibility ”. Among modern Avriters the influence of persis- 
tent kidne 3 ’' infections has been stressed by Kidd,® Avhile Curtis^ has shorrm 
the importance of residual urine in the production of cystitis in AA'omcn ; and 
both of these factors haA-e been giAmn their due in C 3 'stitis by Caulk.^ The 
facts are, hoAveA'^er, imperfectly dealt AA’ith in most of the current text-books ; 
the3’’ are hidden amid lengthy descriptions of ‘acid and alkaline C3’stitis’, the 
morbid anatomical A’arieties of C3’stitis (‘cystitis cystica’, ‘granular C 3 ’stitis’, 
etc.), the bacterial A’arieties of cystitis, and other questions of secondary 
importance. Judging, too, from our experience at the London Hospital, the 
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principles Avliich govern the etiolog\' of cystitis are not iDi-operlj’- understood 
bv many practitioners. These deficiencies can only be made good by a con- 
sideration of cystitis in terms of disordered function. 

MATERIAL. 

An examination vas made of the records of the Genito-nrinary Depart- 
ment of the London Hospital for the years 1921-24 inclusive. The following 
cases were excluded ; — 

1. Cases of tuberculous cystitis. 

2. Non-bacterial cystitis due to chemical irritants. 

3. ‘ Purpura of tlie bladder 

4. Cases of pyelitis in wliich, at cj'stoscopy, only the ureteric orifice and 
a small adjacent zone of the bladder wall showed signs of inflammator}’’ change. 
These, although technically cases of pj-elocystitis, are for practical purposes 
uncomplicated cases of p 3 'elitis. 

5. Cases labelled in the records ‘slight basal cj'stitis’, in which the urine 
was sterile and free from pus. It was considered that the e^•idence in these 
cases was insufficient to justify their inclusion. At cj-stoscopj’^ the base or 
trigone of the bladder has normallj’- a bright-red apjrearance due to its liberal 
suppfy of blood-vessels. In cases of prostatic disease, pregnancy, and c 5 ’stocele, 
these vessels frequentlj^ become engorged, and the resulting appearance may 
resemble closely the redness of inflammatoiy hj'perremia. In general, however, 
it may be said that in the redness due to engorgement a careful examination 
will show that each mdividual blood-vessel can be distinguished, whereas when 
the redness is due to the Inqjeraemia Avhich connotes cj'stitis the individual 
vessels caimot be seen — the surface of the trigone presents a homogeneous red 
blush. 

When the above groups were excluded, 86 cases remained. The diagnosis 
of ‘cj^stitis’ in these cases rested on the evidence obtained from direct examin- 
ation of the bladder, bj'" cj^stoscop}’’ in S3 cases, by suprapubic cj’stotomj’^ in 
1 case, and bj"^ necropsj’" in 2 cases. Li the severe cases cystoscop}'^ was not 
performed, save in exceptional circumstances, until the acute sATnptoms had 
subsided. 


BACTERIOLOGY. 

All cases had pus in the urine. The results of cidtivation of the urine 
{Table I) showed an overwhelming preponderance of B. coli as the infecting 
organism, and the results are in accord with those of other writers. 

Table I . — Obgaxisjis Ccxtiv.ated froji the Ukixe. 

(No cultures were made in 14 cases.) 


B. coli alone . . . . 40 

B. coli and B. proteus . . 2 

B. proleus alone . . . . 3 

Slapliylococcus auTciis . . 1 

Staphylococcus albas . . IT 

Cultures sterile . . . . 9 


Total 


72 
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In 35, or 41 per cent, of the cases, the clinical course indicated that the 
C 3 ’’stitis Avas secondary to infection of the kidney or kidney pelvis. In all the 
other cases it was impossible to determine aceurately the source of the infection. 
Cystitis of the resolving type was associated Avith prostatitis in a few instances, 
but the relationship betAveen these foci of infection Avas not clear. 


CLINICAL TYPES. 

The after-histories of 76 out of the 86 cases Avere traced. A preliminary 
study of the traced cases shoAved that they fell into tAA’o clearty defined 
groups : — 

1. Resolving Group. — TAvent 5 ’’-one cases* shoAA'ed a strong tendency 
tOAA'ards spontaneous resolution. Many of them Avere alreadj’' clearing up 
before they had had any treatment, and all of them Avere cured, Avithin four 
to six weeks of their onset, bj’’ extremely simple forms of treatment, such 
as the administration of potassium citrate and large quantities of fluid by 
mouth. 

2. Progressive or Protracted Group. — Fifty-five eases* shoAA'ed a tendency 
to progress. None responded to simple forms of treatment. Many of them 
had lasted for j’^ears. In tAAm cases the cystitis Avas folloAved by ascending 
pj’^elonephritis and death. 

In seeking an explanation for this I’emarkable diAUsion into resolving and 
progressive types a closer examination of the progressiA’’e group shoAved that 
in all excejrt one case — a case of solitary ulcer of the bladder — one or other 
of the folloAving factors Avas present : cither there Arms a persistent infection of 
the bladder from the kidney ; or the bladder infected AA-as one AAdiieh had been, 
prior to infeetion, the subject of disordered function. The influence of these 
factors on the chronicity of the c}’’stitis AA’as amply demonstrated by the success 
of treatment directed against them. 


THE RETENTION FACTOR IN PROGRESSIVE CYSTITIS. 

The tjqre of derangement of bladder function Avhich predisposes to chroni- 
city in C 3 ’^stitis is the inability of the bladder to empty itself completeh^ at 
each act of micturition ; that is to sa 3 '’, there is alAva 3 ’^s a certain amount of 
residual urine in the bladder. This, Avhich may be termed the ‘retention 
factor’, can be produced b 3 ’ a number of different conditions. 

Out of the 55 cases of progressiA'e C3’'stitis there Avere 30 in Avhich chroni- 
city Avas due to the retention factor (Table II). 

The appearance of the bladder and the clinical course in progressiA’e 
C3\stitis A’aricd according to the scA’erity of the retention factor and the length 
of time through AA-hich it had been acting. Three main types could be 
distinguished ; (1) Fulminating type ; (2) Severe chronic type ; (3) MzW 

chronic type. 


* These figures do not giA’e the true relative frequeney of the different tj'pes of e3’stitis, 
for inanA’ cases of tlie resolA’ing tj’pe clear up so quickly on medicinal treatment that thcA’ 
are ncA’er sent to the urologist. 
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Tabic II. — Causes of the ‘ Retf.ntion* Factou’ in 

PROGRESSI^^2 CvSTITIS. 

Spinal-cord lesion (injurj’) 

Atony of the bladder ; 'old spinal cord lesion 
Vesieal ealeulus 
Diverticulum of bladder 
Enlarged prostate . . 

Urethral stricture 

Urethral stricture, divertieulum and stone of 
bladder 

Urethral stricture and atony of bladder 
Urethral strieture and enlarged prostate 
Urethral stricture and bilharziasis of bladder . . 

Cystoeele 

Retention of urine of unknown origin 

Total 

1. Fulminating Type.— Progressive cystitis was seen in its severest form 
when the pyogenic infection occurred in a bladder which was the subject of 
an unrelieved acute retention. There were two such cases in this series, and 
both of them were fatal.' 

Case 1. — F. E., a male, age 42, was liit on the head by a falling sack. He sus- 
tained a fracture-dislocation of the spine, and the spinal cord was completely divided 
at the level of the third thoracic segment. He developed retention of urine. A 
catheter was passed once daily on the second, third, and fourth days of the illness, 
and twice on the fifth day. On the sixth day the urine was blood-stained ; a catheter 
was then tied in. and the bladder was irrigated frequently. The patient died on 
the eleventh day of the illness. 

Post-mortem examination revealed, in addition to the spinal lesions, acute 
hfemorrhagico-purulent cystitis, ascending pyelonephritis, and septicjemia. 

Case 2. — D. J., a female, age IS, had suffered from weakness, drowsiness, and 
incontinence of urine for a fortnight. Three days before admission to hospital she 
had become delirious and had had ‘ convidsive fits ’. The bladder was palpable 
1 in. above the pubes. She was mentally incoherent and had weakness of the right 
side of the face, and weakness and loss of reflexes of the lower extremities. .-V 
diagnosis of encephalomyelitis was made. Tlie patient gradually passed into a 
state of deep coma and died. 

Post-mortem examination showed that death was due to surgical ursemia follow- 
ing ascending pyelonephritis. A small stone was Ring in the base of the bladder. 
This had e\'idently been impacted at the neck of the bladder, thereby producing 
retention of urine, for. at the vesical outlet, the mucosa was necrotic over an area 
corresponding to the size of the stone. The rest of the bladder was in a condition 
of severe hsemorrhagico-purulent cystitis. 

In both these cases, examples of widely different diseases, the first common 
factor was retention of urine. The retention preceded and was directlv 
responsible for the onset of the cystitis, and the cystitis was followed, in each 
instance, by a fatal ascending pyeloneplu-itis. 

Fulminating cystitis may supervene in any variety of acute retention, 
but it is usually seen in cases in which, for various reasons, the retention has 
developed without giving rise to acute discomfort in the bladder region. It 
is probably on account of this very absence of pain that the urgency of such 
retention is apt to be disregarded. In some cases — for example Case 9 — 
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distention of the bladder may even be overlooked because there is an 
associated incontinence of urine. 

The transition of a case from a condition of simple retention to one of 
retention plus fulminating cj'stitis is extremely insidious. It is only Avhen the 
kidneys have become secondaril}'- infected that the definite signs appear. The 
earliest of these are most commonh'^ fever, drowsiness, wasting, pallor, diarrhcea, 
and pain in one or other loin. By the time these signs have become apparent 
the condition of the patient is Avell-nigh hopeless ; permanent damage has 
been done to the kidne5’’s, and deatJi is almost inevitable. Cystoscop}!- should 
never be performed in these cases, for the bladder v/all is very friable, and the 
passage of the cystoscope is liable to produce perforation and extravasation 
of urine. 

It is thus clear that little success can be cxjjected in the diagnosis and 
treatment of fulminating c}^stitis. But the onset of this condition can be 
easily and surely prevented if eveiy case of distended bladder, no matter how 
mild the symptoms which accompaii}'^ it, is regarded as an emergency. Too 
much stress cannot be laid on the fact that every distended bladder should 
be emptied as rapidly as is consistent wdth safety ; and, furthermore, urine 
should .not be allowed to re-accumulate until the normal function of the bladder 
has been restored. If this cannot be done satisfactorily by indwelling catheter, 
suprapubic cystotomj" should be performed Avithout delay. 

2. Severe Chronic Type. — The second t}'^pe of retention cystitis comprised 
a group of cases in which cystoscojw revealed signs of severe inflammation of 
the Avhole of the bladder mucosa. The normal difference between the trigone 
and the rest of the bladder had disappeared. The surface of the bladder had, 
for the most part, a homogeneous rmlvety-red apjjearance ; the outlines of the 
trabeculae and the interureteric bar Avei’e usually obscured, and the ureteric 
orifices rvere represented by mei-e chinks, not easily found. Submucous 
haemorrhages were sometimes seen, particularly around the neck of the 
bladder. In addition, it rvas not uncommon to find large sharply defined 
patches of rvhite membrane, resembling a thin film of sugar icing, spread over 
the surface of the inflamed mucosa; such areas usually occurred on the base 
of the bladder. Attached to the surface of the bladder there rvere often 
numerous flakes of fibrino-purulent material, Avhich in the more adA^anced 
cases appeared, particular!}’- on the fundus, in the form of large AA'hite shaggy 
masses projecting into the lumen of the bladder. These masses AA-ere such a 
striking feature and Avere so inAmriably restricted to cases of long-standing 
retention that aa'c haAm come to use a special term ‘shaggj’- C3’stitis’ for this 
type of progressiAm c3’-stitis. To some extent, ‘ shagg}’- cystitis ’, ma}’’ resemble 
extensiA’C ulcerating and necrosing carcinoma of the bladdei’, a resemblance 
Avhich Avas, in the cases of this series, supported b}'- the history of attacks of 
haematuria. In the C3'stitis cases, hoAA'eA’-er, the masses Avere more dcnsel}’ 
Avhite than in carcinoma, and the}’- AA'ere cntirel}^ aA'ascular. In addition the}". 
Avere much more freel}^ movable ; the}”- AvaA'ed about in the fluid medium ; 
and after repeated bladder irrigations the}'- became detached and nothing 
beyond an inflammatory change Avas found in the subjacent bladder Avail. 
The haematuria coincided Avith the detachment of the shaggy masses. 
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Such appearances indicate a considerable inflammatory hyperscmia and 
s\rellino- of the mucous membrane, sometimes associated with a flbrinons or 
fibrino-purulent exudate, which may remain attached to the bladder wall in 
the form of a membrane or a shaggy mass. 

The S 3 mdrome produced by this t\"pe of ej'stitis is as follows. The 
patient, usualh" a male, states that for j-ears he has had urinarj^ trouble, and 
that in the last year or so he has been worried b\" great nocturnal and diurnal 
frequencj'. He has frequenth- been content to put up with this state of 
affairs until an attack of ha;maturia occurs which impels him to seek treat- 
ment. The urine is turbid and contains large flakes of debris ; it is alkaline, 
and smells — so, indeed, does the patient — of ammonia. Residual urine is 
invariabh' present ; it usualh' exceeds 5 oz., and the bladder ma\' be palpable 
in the Inqrogastrium. It is nccessarj' to spend up to half an hour irrigating 
the bladder before the medium becomes clear enough for cj^stoscopj' ; in 
fact, a good view of the bladder wall ma\' irot be obtained until the bladder 
has been irrigated on several successive daj’s. The appearances that will then 
be seen have already* been described. 

There were eleven examples of sevei-e chronic cj'stitis in this series. 
Different cases were preceded by a wide varietj’^ of urinarj' disorders, which 
had, however, one thing in common, namely, the presence of residual urine 
in the bladder. It was this retained urine, acting through a long period of 
time, which had been responsible for the production of the cj'stitis. 

The commonest primarj^ causes of residual urine were urethral stricture, 
diverticulimr of the bladder, disease of the spinal cord, and enlargement of 
the prostate. The actual etiologs' of each particular case was, however, usually 
complicated, as can best be shown bj' the cases in which the primary affection 
was a urethral stricture. 

Case 3. — Urethral stricture : diverticula of bladder : vesical calculi : ‘ shaggy 
cystitis 

F. S., a male, age 50, had had gonorrheea in 1894. In 1919 he had developed 
acute retention, due to a calculus impacted behind a stricture of the membranous 
urethra. Dilatation of the urethra and lithotrity were performed. In 1923 the 
stricture had become troublesome again, and an internal uretlrrotomy was done. 
He was admitted under the care of Mr. Hugh Lett in 1924 complaining of frequent 
and painful micturition and attacks of luematuria. 

The urine contained a large amount of pus, and on culture j-ielded B. proteus. 
X-ray examination showed three vesical calculi, two of which were later foimd to 
occupy diverticula ; there were also numerous small prostatic calculi. At cystos- 
copy, in addition to ‘shaggj’ cystitis’, there were numerous shallow pouches in the 
bladder wall and one wliich was e\idently deep. The residual urine measured 2 oz. 

At operation, by Sir. Lett, the stones were removed by suprapubic cystotomy 
and the bladder was drained. Daily irrigation of the bladder was carried out for 
three weeks, and then the suprapubic wound was allowed to heal. On discharge 
from hospital liis micturition was normal and there was no residual urine ; he “ felt 
better than he had done for montlis ’k 

Case 4. — Urethral stricture : atony of bladder : ‘ shaggy cystitis ’. 

J. S., a male, age 67, had had gonorrhoea in 1884 and external uretluotomy for 
urethral stricture six years later. In 1924 he presented himself at the Gem'to-url'nan,' 
Department complaining that for one year he had had great frequency of micturition 
and attacks of haematuria. 

There was a urethral stricture wliich required dilatation, lyhen this had been 
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done, cystoscopy revealed a typical ‘shaggy cystitis’. The residual urine on several 
occasions varied between 30 and 40 oz. Tliere was no sign of prostatic enlargement 
or of nervous disease, and the large amount of residual urine, even after dilatation of 
the urethral stricture, could only be attributed to atony resulting from chronic over- 
distention of the bladder. This view -was confirmed by the appearances observed 
at cj'stoscopy ; when the bladder contained only 10 oz. of fluid its lateral wall and 
fundus were seen to sag in towards the centre of the viscus — in other words, there was 
a complete loss of ‘shortening reaction’ (Sherrington*). 

The patient rvas taught to catheterize himself, and the bladder rvas irrigated 
once a ■week. He -was greatly improved. 

Case 5. — TTrethral stricture : old bilharziasis of bladder : progressive cystitis. 

W. R., a male, age 43, had contracted bilharziasis of the bladder in South Africa 
in 1901. Two years later he had gonorrhoea. In 1909, after a course of treatment, 
he was told that he was cured of bilharziasis. In 1913 he began to suffer from 
occasional haematuria and frequency, which increased to such an extent that he 
had to wear a portable urinal. In 1919 he underwent a course of dilatation for 
urethral stricture ; this relieved but did not cure him, and the frequency was still 
considerable. Haematuria returned in 1921, and he Avas admitted to hospital under 
the care of Mr. Lett. 

No ova Avere found, but the urine yielded B. coli on cultiA'ation. Cystoscopy 
shoAA'ed great SAvelling and hyperaemia of the AA'hole of the bladder mucosa. The 
bladder capacity Avas ‘ small ’, and the residual urine measured 3 oz. 

The bladder Avas drained through a suprapubic opening, and AA'ashed out daily. 
After one month the opening AA’as alloAA-ed to close, and the patient Avas discharged 
from hospital considerably improA'ed. 

There Avere two other cases of severe progressit'e C 3 'stitis and urethral 
stricture. As in the cases described above, residual urine Avas present, and 
Avas due to a combination of conditions. In one the stricture AA’as associated 
Avith atonj'^ of the bladder, and the residual urine measured 10 oz. The other, 
a patient aa’Iio had 15 oz. of residual urine in the bladder, had had stricture 
trouble for j’^ears, and noAv had in addition considerable jirostatic enlargement. 
These tAvo cases receiA’ed great benefit from regular dilatation, catheterization, 
and bladder irrigations. 

Chronic progressiA’e cj'stitis Avas also seen in tAvo cases of enlargement of 
the prostate. In one the residual urine measured 20 oz. Prostatectomy AA-as 
performed and the ej’stitis disajApeared. The jAatient Avas seen again tAA’o 
j^ears after the operation, Avhen his urine Avas clear and the frequenej’^ AA’as 
normal ; in addition he Avas able to empty his bladder completeh’’ and there 
Avas no residual urine. 

The second case of enlarged prostate demonstrated hoAV, in retention 
cystitis, pus and bacteria tend to concentrate in the residual portion of the 
bladder contents, thereby aggraA'ating the ej’^stitis. 

Case G. — Enlarged prostate : progres.sive cystitis. 

L. B., age 49, had suffered for eigliteen months from frequency and dysuria. 
One year before he came to the Genito-urinary Department he bad been partially 
relicA'cd by litbotrity, but the frequency had still continued. He had had gonorrhoea 
fourteen years before. 

He passed S oz. of sliglitly turbid urine. A cystoscope (22 Charrierc) AA’as 
then inserted and 8 oz. of residual urine AA-ere AA-ithdraAA-n. Tliis urine AA’as quite 
different in character from the first specimen ; it AA’as thick and j’cIIoaa’, and AA’lien 
it had stood for a fcAv minutes a deposit of one-lialf A’olume of pus formed. Tlie 
bladder mucosa shoAA’cd a scA’erc generalized cystitis and numerous small shaggy 
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masses on the mucosa of the neck. The lateral lobes of the prostate were seen to 
be greatly enlarged. 

A similar observation may sometimes be made at the operation of supra- 
pubic cystotomy for retention of urine and enlarged prostate wlien cystitis 
is also present. The urine which escapes when the bladder is opened is almost 
or quite clear, whereas that which comes later from the bottom of the bladder 
contains a large amount of pus. It is therefore evident that stagnation of pus 
and bacteria occurs in bladders which cannot empty themselves completely. 
Even when, as in Case 6, the bladder is capable of expelling half its contents, 
the forcible contractions of the bladder detrusor which are necessary to such 
an act do not bring about admixture of the contents. The same urine may 
remain in the bladder for days at a time although the patient is passing water 
with comparati\’e freedom. This residual urine becomes loaded ivith pus, 
and is in effect a focus from which further infection of the bladder is continually 
occuri'ing. Bladder irrigations are of the greatest benefit in retention cystitis, 
and the manner in which the}' act is readily understood in the light of the 
observations made in Case 6. By washing out the bladder until the fluid is 
I’ctui-ned clear the infective residual urine is removed. 

There were two cases of diverticulum of the bladder in which advanced 
cystitis was present. The diverticula in both cases opened in the base of the 
bladder immediately behind the ureteric orifice. The situation of the diverti- 
cula appeared to be a point of some importance, for, during the period under 
consideration, several other cases of bladder diverticulum were observed in 
which there was practically no cystitis at all, and in these cases the diverti- 
culum was abvays situated at the fundus of the bladder. That is to say, 
Avhen a diverticulum opens in a dependent part of the bladder, stagnation 
of urine occurs within it and cystitis is according!}’’ produced ; whereas in 
the case of a fundal diverticulum there is no stagnation of urine and, conse- 
quently, no c}^stitis. If man stood on his head instead of on his feet the 
basal diverticula would then be the innocuous ones. Possibly postural treat- 
ment may be of value in cases of basal diverticula in which operation for some 
reason cannot be carried out ; but I have had no experience of this form of 
treatment, nor have I found any reference to it in the literature. 

One of the diverticulum cases illustrated another retention factor which 
may act in progressive e}'stitis : severe cystitis itself, it appears, can aggravate 
a pre-existing retention. 

Case 7. — Persistent suprapubic fistula after suprapubic lithotomy : diverticulum 
of bladder : chronic progressive cystitis. 

F. S., age 27, was admitted under the care of Jlr. Lett, on account of a persistent 
suprapubic fistula winch had followed the removal of a vesical calculus elsewhere 
six months before. One attempt had already been made to close the fistula bv 
operation, without success. 

He was treated by indwelling catheter and daily bladder irrigations for sLx weeks, 
at the end of which period the suprapubic woimd had closed. Cystoscopy then 
showed severe general cystitis and, behind the mouth of the right ureter, the' orifice 
of a diverticulum. The bladder irrigations were continued, but the catheter was 
now removed and the patient was encouraged to make water. He tried ver^- hard, 
but seemed quite unable to do so, and the suprapubic fistula re-opened.' After 
another period of treatment by indwelling catheter the fistula healed, but when he 
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tried to pass water naturallN' he was again unable to do so and the urine came throuMi 
the wound. According^ another operation was performed, at which the diverticulum 
was removed ; this involved resection of the lower part of the right ureter, the upper 
cut end being transplanted into the adjacent bladder wall. The patient died six 
days later of ascending pyelonephritis. At necropsy the spinal cord was found to 
be normal. 

' In this case there was no mechanical obstruction to the outflow of urine, 
and the nervous paths were normal. The aeute retention must therefore 
have been due to some disturbance of the bladder museulature, probably 
spasm of the sphincter, tvhich was brought on by the pre-existing cystitis. 
Case 8 in its later stages also showed that C3’'stitis b3’' itself ma3’^ produce 
retention. Similar observations have been made b3’- Head and Riddoch® in 
cases of spinal injury ; The3’’ state that “ long-continued cr^stitis tends . . . 
at an3’’ rate in the earh'^ stages, to decrease the completeness with which it 
[the bladder] is evacuated ”. Thus it appears that a vicious circle ma3' be 
established ; residual urine is responsible for the production of C3’^stitis, whicli 
may in turn produce further retention of urine, and this aggravates the C3’^stitis. 
The onA Ava3'’ in which such a circle can be broken is b3'^ complete drainage 
of the bladder. 

There was one example of progressive C3’^stitis associated with spinal-cord 
disease. This case was of great interest because it remained something of a 
ni3^ster3’^ until our stud3’’ had advanced so far as to reveal to us the true value 
of the retention factor in the production of C3’^stitis. The case as it presented 
itself to us was as follows : — 

Case 8. — Old tuberculous disease of the spine : atony of bladder : progressive 
cystitis. 

T. G., age C4, complained of frequent, difiicult, and painful micturition. He 
had had this trouble for an indefinite number of 3mars, but it had been getting much 
worse in the last two months. As a 3mung man he had had gonorrhoea, and ten 
years before he came to the Genito-urinar3’^ Department he had had spinal caries ; 
as a result he had lost 4i- in. in height, and had now an extensive kAyhosis in the 
dorso-lumbar region. 

The cj'stoscope (22 Charrierc) was passed without anj’ difiicultj’’. There was 
general h3’per<'Emia and swelling of the bladder mucosa and a ver3’^ slight intravesical 
enlargement of the lateral lobes of the prostate. The residual urine measured 3 oz. 
and the bladder capacitj^ onlj^ 5 oz. 

Here was a case of C3^stitis wliicli was manifesth’ not associated with 
enlarged prostate or urethral stricture. When it was realized that the residual 
urine was the ke3’’ to the situation a further search was made for some pre- 
existing cause of retention. None of the usual signs of nervous disease was 
present, but a closer inquiiy revealed that he had had paraplegia when he 
was ill with spinal caries, and that the syunptoms of c3"stitis had come on after 
that. The case was now clearh’^ understood. At the time of the spinal caries 
some permanent damage had been done to the nervous paths for micturition 
in the lumbo-sacral portion of the spinal cord. The reflexes governing the 
act of micturition were thenceforward impaired, and chronic retention of 
urine ensued and was responsible for the onset of C3"stitis. The case also 
showed that C3'stitis acting through a long period of time ma3^ cause great 
reduction of the bladder capacit3’. 
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There was one case of severe progressive cystitis in Avhich the retention 
factor was of somewhat obscure origin. 

Case 9. — Retention of urine (? cause): progressive cystitis. 

E. P., age 20, came to the London Hospital on account of incontinence of urine. 
The bladder was distended, the fundus being palpable 1 in. below the umbilicus, 
yet he was wearing, and had for the past fortnight worn, a portable urinal ! He 
was admitted at once. 

Three months before, he had had an obscure febrile illness which was at first 
thought to be t\*phoid fever ; this diagnosis proved to be incorrect, for his serum 
never agglutinated either B. Ii/pliosus or paralyphosus A or B, and the febrile sj-mptoms 
cleared up within ten days. Towards the end of this illness retention of urine 
developed. The retention was relieved once or twice daily by catheter, and at the 
end of a week he passed water again, small amounts at frequent inters-als. .4t this 
time the urine contained a little blood and a lot of ‘matter’. In the absence of any 
other demonstrable cause of retention, the prepuce, which was plumotic, was removed. 
The operation did not cure liis trouble : frequency and hsematuria continued and, 
later, incontinence of urine developed. In addition he began to have unquenchable 
thirst and a constant aching pain in the hj-pogastrium. He then came to the London 
Hospital, and was admitted under the care of Mr. Lett. 

The urine was alkaline, contained blood and pus, and jielded B. protcus on 
cultivation. Examination of the urinarj- tract for calculi was negative. No abnor- 
mality of the nerr’ous system was detected. 

.4 catheter was tied in ; the bladder was slowly emptied, and thereafter irrigated 
twice daily with a 1— iOOO solution of oxj’cyanide of mercuiy. Some trouble from 
blockage of the catheter occurred at the beginning of tliis treatment, and his condition 
became very critical. He began to have pain in the right loin, imcontrollable diar- 
rhoea, and occasional vomiting. The temperature rose to 102°, the tongue was dry 
and coated, and his features took on a sunken, pinched appearance. In addition 
he became drowsy, languid, and increasingly pale. It was clear that he was develop- 
ing ascending pyelonephritis. 

Prompt attention to the catheter and increase in the number of daily bladder 
irrigations averted a catastrophe, and in a short time the patient began to improve. 
Cystoscopj' a fortnight after he was admitted to hospital showed extremely severe 
hj-pencmia and swelling of the bladder mucosa, numerous large white shaggj' masses, 
and a few submucous hemorrhages. 

He was treated for a further three weeks by indwelling catheter and bladder 
irrigations, at tiie end of which time the bladder inflammation was seen by cystoscopv 
to be reeovering. The eatheter was then removed, but was passed once daily for 
bladder irrigation until there was no longer any residual urine. lAlien discharged 
from hospital two months after admission his urinary- functions were normal and 
he was free from sj-mptoms. 

There was no abnormality of tlie prostate, urethra, or nervous system 
in this case, and it was evident tliat tire retention must have arisen as a 
result of the febrile illness or the phimosis. The retention preceded and 
caused the cystitis, and a vicious circle was then established ; for, after the 
original cause or causes of retention had been removed, the bladder remained 
in a condition of acute retention, a condition which can only have been due 
to the cystitis. If comjrlete drainage of the bladder had not been promptlv 
established and maintained, the patient would have died of ascending pyelo- 
nephritis. 

It will be conr-enient to review briefly the cases of severe progressive 
cystitis which har'e been described above. 

A number of different pathological conditions gave rise to evstitis. In 
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each case the C3’^stitis was iDreceded bj'^ a j^artial retention of urine which was 
an expression of the derangement of bladder function produced bj^ pre-existing 
disease. 

When the cause of the retention could be removed, the reeoveiy from 
cj'^stitis was complete. 

AVhen, in the cases in which the function of the bladder had been 
irreparably damaged, complete drainage of the bladder was established, the 
cystitis tended to clear up at once ; the completeness of the cui-e in these 
cases w’as only limited b}'^ our inabilit}'^ to remove the cause of the retention 
and our disinclination to establish pei’manent sujJrapubic drainage. 

Catheterization and irrigation of the bladder were of great value in these 
cases ; by such measures the bladder was temporaril}’^ emptied and waslied 
free of all retained urine. 

There is, therefore, a volume of evidence to show that retention of urine 
is an extreme^ important cause of chroniciW iri cj'^stitis. It is clear that 
cj’^stitis must not be treated empirically. When residual urine is present in 
cases of cystitis its cause must be sought and removed if the cystitis is to be 
cured. If the retention of urine is neglected or overlooked, the cystitis may 
increase in severitj' and a fatal ascending infection of the kidneys may develop. 

3 . Mild Chronic Type. — In this grouj) have been included cases of 
persistent C3'stitis in which the inflammatoiy changes were almost or entirely 
confined to the base of the bladder. The usual appearance at cystoscopy was 
a redness and swelling of the mucosa of the trigone. On this infiamed surface 
confiuent groups of small c3^sts (c3’^stitis C3^stica) or papules (granular cystitis), 
and sharpl3' defined patches of ‘ sugar icing ’ were frequently seen. Submucous 
luemorrhages occurred occasionall3n The s3'mptoms associated -with these 
lesions were frcquenc3% dysuria, and occasionall3’^ hrematuria — of a much 
milder degree than occurred in severe progressive C3'stitis. The general health 
was not seriousty lowered, and it rvas possible to treat practicall3'^ all of the 
cases in the C3mtoscoiry Department. 

There wei'e 16 cases of mild pi'ogressive C3'stitis. In all of them there 
was present some lesion of the ui-inary tract which prevented the bladder 
from enipt3dng itself completely at each act of micturition. Urethral stricture 
was found in one case, enlarged prostate in another, and in the remaining 
1-1 cases a c3'stocele, usuall3'' of minor degree. Residual urine was present 
in amounts ^•alying from 1 to 3 oz. 

When the retention factor could be completel3' removed, as in the case 
of enlarged prostate and stricture, the C3"stitis disappeared. In the cases of 
c3'stocele, treatment b3^ a suitable ring pessaiy was followed b3'^ subsidence 
of the C 3 'stitis. 

Two practical difficulties arose, however, in the treatment of the c3"stocele 
cases. Apiiarenth' treatment of the small c3’^stocele by ring pessar3" is not 
invariabh' satisfaetoiy. The ring pessaiy, it seems, will not control those 
c3’stoceles which are unaccompanied b3'’ prolapse of the uterus. It is difficult 
to keep clean, and, if not changed regular^, ma3’- produce ^’•aginal haimorrhage. 
Thus, in the case of a woman, 67 3’’ears of age, a mild jirogressi^'e c3"stitis was 
immediatel3" relie\'cd b3' the insei-tion of a rmg pessaiy. When she had worn 
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it for six months she began to bleed fi’oni the vagina, and the pessary was 
accordingly removed. Two months later slie had another attack of cystitis. 
Thus our first difficulty was that in some cases the logical treatment — 
namely, the elimination of the retention factor — could not be carried out. 

The second difficulty in treatment arose from tire fact that often the 
symptoms were not confined to the urinary system. Some patients exliibited 
nervous and abdominal symptoms, such as headache, nervousness, mental 
breakdown, ejjigastric or general abdominal pain, ‘falling of the abdomen’ on 
standing up. and, almost always, a feeling of general weakness. These patients 
were, in fact, examples of that condition which is at present termed ‘viscero- 
ptosis’. They differed from the usual type of ‘visceroptosis’ in that, having 
de^■eloped mild cystitis, their principal symptoms were pelvic rather than 
epigastric. Pessary treatment was often contra-indicated in these cases. 

It will thus be seen that the cure of cystitis with cystocele may be a 
difficult matter. In this series great imju'ovement sometimes followed the 
injection of collargol (10 to 20 per cent) into the bladder. Where ‘viscero- 
ptosis’ was present the pro\'ision of an abdominal belt seemed to help in 
alleviating not only the abdominal but also the urinary symptoms. A 
potassium bromide mixture was also useful in these cases. When the ring 
pessary covdd be worn, cure followed. In the other cases complete cure was 
difficult to obtain and relapses were common. 

Before considering the second great factor in the production of progressive 
cystitis, it is necessary to j’oint out that by no means all cases in which the 
bladder contains residual urine develop cystitis. Similarly, cases of cystitis, 
in which there is residual urine, albeit a small amount, may recover without 
any treatment having been directed against the retention factor. There is, 
however, no doubt that in all cases of cystitis cure will be most quickl}’^ 
obtained by direct treatment of the retention factor ; and, except for the 
cases which are now to be considered, only those will become chronic in which 
the bladder contains residual urine. 

PROGRESSIVE CYSTITIS DUE TO PERSISTENT KIDNEY INFECTION. 

Of the 55 traced cases of progressive cystitis, 2-1 were due to infection 
of the kidney pelvis. The relationship between the kidney lesion and the 
cystitis was most distinctly shown in cases of pyonephrosis. There were 5 
such cases, of which the following is an example. 

Case 10. — Pyonephrosis ; severe cystitis : nephrectomy. 

M. T.. female, age 23, under the care of Mr. H. S. Souttar, had suffered for three 
weeks from severe pain in the left loin, vomiting, and frequency of micturition. 

She looked very ill and her temperature was 102-4°. There was great tenderness 
and rigidity over the left kidney region. The urine contained a large amount of pus 
(culture. B. coli). She was treated with large quantities of fluids and large doses of 
alkalis, but she grew steadily worse. Cystoscopy showed a severe cystitis ; the whole 
of the bladder mucosa was intensely h\-peraemic and oedematous. A continuous 
stream of thick pus was seen to pour from the left ureteric orifice. 

The left kidney was explored. .A. huge pyonephrosis was found, and the kidney 
was accordingly removed. The post-operative course was uneventful. Three weeks 
after the operation the urine was normal except for a trace of albumin and pus. At 
cystoscopy slight cystitis of the trigone was found, but the remainder of the bladder 
mucosa had become normal. 
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The patient was seen again one year after the operation. She iiad had no 
urinary symptoms since discharge from hospital and her urine was normal. It must 
be presumed, therefore, that the recovery was as complete as it was rapid. 

This case sliows that severe cystitis maj'^ be produced bj^ infeetion from 
the kidney. It shows, too, how quicklj' a bladder will recover Avhen once the 
infective focus is removed. 

In the 19 cases of progressive cystitis associated with pyelitis the relation- 
ship between kidne}'^ and bladder lesions could not be so distinctly proved, 
for the obvious reason that the kidney focus could not be controlled, as it 
was by nephrectom}'^ in cases of pyonephrosis. In many cases, however, 
there was clinical evidence of a pre-existing (and primary) kidney pelvis 
infection. The illness had been ushered in with pain in one or other loin, 
associated with high temperature and shivering. In a few cases there were 
no symptoms of primary pyelitis. In one of these, examination by X rays, 
which is performed as a routine, showed a stone in the right kidney, and led 
to the detection of the primary cause of infection. 

Evidence obtained hy CJ^stoscop 5 '^ was of very great value. The presence 
and persistence of signs of inflammation around one ureteric orifice was an 
indication of infection of the corresponding kidney pelvis. In the following 
remarkable case tliis cystoscopic sign gave the only clue to the origin of the 
cystitis, and it did not appear until the case had been under observation for 
three months. 

Case 11. — Progressive cystitis : ‘ concealed ’ pyelitis. 

A. S., female, age 22, attending the Genito-urinary Department, had had for 
seven months attacks of painful, urgent, and frequent micturition, associated ivith 
hmmaturia. The attacks lasted a fortnight, and came on about once every six 
weeks. The pain occurred during micturition, in the hypogastrium and at the 
urethral orifice. There had been no pain in tlie loins. The urine contained pus 
and blood. Cystoscopy showed moderate general cystitis, and an area of ulceration 
between the ureteric orifices. 

The patient was treated for three months with injections of collargol (20 per 
cent) into the bladder. The pain and frequency decreased but did not disappear, 
and the urine still contained pus and occasionally blood. At cystoscopy it was now 
seen that there was a patch of ulceration and injection in the neighbourhood of the 
right ureteric orifice, whereas the rest of the bladder showed little abnormality. 
Collargol was accordingly injected through a ureteric catheter into the right kidnej' 
pelvis. AVithin a fortnight the symptoms had entirely disappeared and the urine 
had become clear. 

Injection of collargol into the pelvis of the kidney was followed, in this 
case, by immediate disappearance of the ej'^stitis. The same treatment was 
similarlj" cffecti^'e in otlier cases of progressive pyelocystitis in which the 
primaiy pyelitis -was not complicated by pregnancy, stone, or hydronephrosis. 
In a few cases in which there was definite clinical evidence that pyelitis had 
preceded cystitis, injection of collargol merely into the bladder was followed 
by cure. This may have been due to regurgitation of the collargol up the 
ureters, for Volker® has shown that in some cases collargol injected into the 
bladder can be detected in the pelvis of the kidney a short time afterwards. 

From consideration of the evidence given above it is clear that chroiucity 
may be due to a jiersistent infeetion from the kidne 3 ^ 
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SOLITARY ULCER OF THE BLADDER. 

In an eai'ly part of this paper it was stated that of the 55 cases of progres- 
sive cystitis there was one tlie clironicitj' of wliicli could not be explained by 
the presence of either a retention factor or a persistent infection from the 
kidney. This was a case of solitary ulcer of the bladder. The case is a good 
example of an uncommon tj'pe of cystitis the pathogenesis of which is still 
uncertain. 

Case 12. — Progressive cystitis: solitary ulcer of bladder. 

L. S., a Polish Jew, age 35, came to the London Hospital in 1915 complaining 
that for one year lie had had painful and frequent micturition until occasional 
lisematuria. .At the onset of the illness he liad had a urethral discharge for eight 
days, but this had not recurred. The urine contained pus. .At cystoscopy the left 
lobe of the prostate was seen to be enlarged. The left seminal vesicle also was found 
by rectal examination to be enlarged. X-ray examination of the iirinaiy tract 
was negative. .A diagnosis of prostatitis and vesiculitis was made. The patient 
failed to attend for treatment. 

He reported again in 1917 ivith the same sjnnptoms. He was treated for three 
months by irrigations of the posterior urethra. His si-mptoms were eased, so he 
went away before completing his course of treatment. 

Since Jan., 1922, he has been attending the Genito-urinary Department occasion- 
ally, and at the time of ivriting (Jan., 1925) he is still under treatment. He suffers 
from frequency (twice during the night and half-hourly by day), and he has pain 
in the hj-pogastrium at the end of micturition. .About once every six months he 
has had an attack of hiematuria, which is accompanied by increase of frequency 
and pain. He has never had pain in the kidney regions. General examination 
reveals nothing abnormal. The Wassermann reaction is negative. 

The urine contains small threads, pus, and red blood-corpuscles ; cultures are 
sterile, and examination for tubercle bacilli has been negative on several occasions. 
There is no residual urine. The bladder capacity is limited to 5 oz. ; over-distention 
of the bladder causes acute discomfort and hajmaturia. The blood comes from an 
ulcer, about 1 cm. diameter, some distance above the right ureteric orifice. The 
ulcer has a red base and sharply-cut edges ; the surrounding mucosa is perfectly 
healthy. The prostate is slightly enlarged, and the adjacent bladder mucosa shows 
slight oedema and injection. The rest of the bladder mucosa and the orifices of the 
ureters are normal. 

This ulcer was obser\'ed by cystoscopy three years ago and has been examined 
many times since then. It has not increased in size, but on the other hand it has 
never healed in spite of various forms of treatment. The sj-mptoms are considerably 
relieved by injection of collargol (20 per cent) into the bladder, and the patient is 
always anxious to have this form of treatment. 


SUMMABY. 

1. From the foregoing account it is evident that cases of cystitis fall 
into two main groups : (a) Tliose wliich clear up quickly, either spontaneoush' 
or after simple forms of treatment (resolving cystitis ) ; and (h) Those which 
become chronic (progressive cystitis). 

2. The (jaths of bacterial infection in resolving ej'stitis are not complete^ 
understood. In some cases the infection undoubtedly comes from the kidnev. 
in others possibly from the prostate. There remain, however, many cases in 
which it is impossible to determine the source of the infection. 

3. Chronicity in cystitis is due to a number of conditions. In rare cases 
it is due to a solitary ulcer of the bladder, a condition of unknown etiolog}^ 
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In most cases it is due either to persistent infeetion from the kidne}^ or to the ' 
presence of retained (or residual) urine in the bladder. 

4. A persistent focus of infection in the renal pelvis may give no clinical 
signs. E^ddence obtained b}'^ c3'^stoscopy is frequently of great value in tlie 
detection of such foci. If the lesion of the renal jjchds is treated efficiently, 
the cystitis will clear up at once. 

5. An}'’ variety of retention of urine maj’’ px-oduce progressive C3'stitis. 
The successful treatment of retention C3'^stitis depends entirel3^ on the establish- 
ment of complete drainage of the bladder either b3’' natural or artificial means. 
Bladder ii’rigations are of great service in this x'ariety of C3’^stitis. 

6. When C3^stitis occurs iir a case of unreliex'ed acute retention there is 
grave danger that it will be followed b3’^ ascending p3mlone23hritis, a condition 
which is usualh'^ fatal. When it is realized that all cases of retention of urine 
require immediate and complete relief, then only will ascending p3’-elonephritis, 
the occurrence of which is a grave reflection on the teachings and ixractice of 
surgeons of to-da3% eease to be common. Drainage of the distended bladder 
is an operation of gi-eater emergeney than that of drainage of a pehdc abscess. 

7. Finall3'-, C3'stitis, though a distinct clinical entity, is usualty secondary 
to some other lesion of the urinar3'^ tract. It should not be treated empirically ; 
the exciting and predisposing causes should be sought by a thorough investi- 
gation of the whole of the urinar3'' tract. When these causes have been dealt 
with, the inflammation of the bladder will subside of its own accord. 

I desire to thank the surgeons of the London Hospital for permission to 
study their cases, and further to express my indebtedness to Mr. Hugh Lett, 
Director of the Genito-urinary Department, and Mr. G. E. Neligan, for their 
inspiration and advice during the preparation of this paper. 
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RIEDEL’S CHRONIC THYROIDITIS: 

WITH A REPORT OF SIX CASES AND A CONTRIBUTION 

TO THE PATHOLOGY. 


Bv A. F. BERNARD SHAAV and R. P. SMITH, ^'E^vcASTI.E-upo^--Tv^-E. 


A PECULIAR affection of tiie tliyroid wliich is of special interest to the surgeon 
and the pathologist was first described in 1896 by Riedel as a “ chronic inflam- 
mation of the gland leading to the formation of an iron-hard tumour 

The disease occurs both in men and women, and is characterized by the 
appearance in the thyroid of an extremely hard tumour. Frequently the 
whole gland is enlarged, but one lobe only may be attacked. Sometimes a 
localized nodule is present without general enlargement. The date of onset 
and mode of development may be difficult to elicit ; the swelling may begin 
on one side and then extend to the rest of the gland, but in some cases it 
appears to begin diffusely. It may first be noticed by the relatives. The 
rate of growth is often slow at first, but later becomes accelerated. In a few 
cases there is a histor}' of fluctuations in size. The swelling seldom forms a 
bulky tumour, and its comparatively small size compared with the marked 
symptoms has often been emphasized. Pain is rare. The early cases are 
without symptoms, but there is a remarkable tendency for the tumour to 
become adherent to and ei'en to infiltrate the neighbouring structures ; it 
becomes firmly fixed to the trachea, carotid I'essels, recui-rent nerves, and 
other structures. The skin, however, is rarely ini'oh'ed. Pressure symptoms 
cause the patient to seek relief. The symptoms are increasing dyspnoea with 
suffocative attacks, particularly at night. d 5 'sphonia or aphonia, and some- 
times dysphagia. The general health is fairh' good, and the medical history 
without special moment. There is no clinical evidence of hypo- or hyper- 
thyroidism. 

The most striking feature of the tumour is its remarkable hardness and 
density, which has been likened by various observers to iron, stone, wood, 
cartilage, or bone. Usually it is smooth or only finch' nodular on the surface. 
With extensive adhesions the cervical structures are obscured, the margins 
of the timiour ill-defined, and there is loss of mobility. The hmiph-nodes are 
not enlarged. There is no pyrexia, and a general clinical examination reveals 
no special abnormality. The clinical picture bears a close resemblance to 
certain forms of cancer, and most of the cases hitherto described have been 
diagnosed at first as malignant disease. The cut section of the gland is hard, 
smooth, creamy-white, opaque, and often intersected by fibrous strands. 
Microscopically there is no ei'idence of malignancy. 

The only successful treatment, at iiresent. is surgical. Drugs and X ravs 
have proved of no value. Cure has been effected by eomjilete thyroidectomV. 
Resection of a small portion of the tumour has been followed by resolution 
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of the remaining portion in a number of cases. Spontaneous retrogression 
has been reported. When the disease is limited to the gland, removal presents 
no difficulty ; but in cases with extensive extra-th 5 n-oidal lesions, operation 
is difficult and dangerous, and success depends largel}’' on the judgement of 
the operator in deciding the moment at which to stop before damage is done 
to the cervical structures. Fatal accidents have occurred where removal lias 
been attempted in the face of severe adhesions. Tracheotom}’^ is not advisable 
unless the dyspnoea is extremely urgent. If complete extirpation is impos- 
sible, partial removal offers the best prospects. The inoperable cases die of 
suffocation. 

The affection passes under various names which express more or less 
the importance of some clinical or pathological character, viz., ‘primary 
chronic canceriform inflammation’ (Tailhefer) ; ‘primary chronic inflam- 
mation’ (Berry), ‘ligneous th 3 n'oiditis ’ of French writers, ‘fibrous degeneration’ 
(Ricard), ‘struma tymphomatosa ’ (Hashimoto), ‘benign granuloma’ (Ewing), 
and ‘chronic productive thjn-oiditis ’ (St. George). 

The disease seems to have attracted little attention in this country, 
owing, no doubt, to its raritjn Beny gives a concise account from the clinical 
side (including 3 cases) in his Diseases of the Thyroid Gland, and the pathology 
is succinctly described in Ewing’s Neoplastic Diseases. Ajoart from these 
there is no comprehensive description, and in the current text-books the 
disease is mentioned \^ery briefly''. We have collected only' 23 cases from the 
literature since 1896, and these we have arranged in tabular form so as to 
illustrate points of interest in diagnosis, treatment, course, and sequela:. 

In the last feu' y'ears we have seen 6 cases, the study' of which presents 
several interesting features both clinical and pathological. They' form a 
series illustrating successi^'e phases in the clinical and pathological evolution, 
and show that the original conception of Riedel’s disease must be extended 
to include the condition described by' Hashimoto in 1912 as ‘struma ly'mpho- 
matosa’, this being really the early' stage of the affection. The histological 
changes are inadequately described in the literature and not generally recog- 
nized. In several cases the condition has been mistaken for malignant 
disease. We have therefore described the histology in detail. In addition, 
one of our cases suffered from Addison’s disease, and the adrenals showed 
changes analogous to those in the thy'roid. This, we believe, is the first 
time the association has been recorded. 

IPARTICULARS OF CASES. 

Case 1. — Female, age 36. Admitted to hospital ■with tj'pical Addisons disease 
of one year's duration. No history of tlwroid disturbance or of enlargement of the 
gland. She died two months after admission. 

Section-.- — The thj'roid, which had caused no sj-mptoms during life, was 
moderately and uniformly enlarged and hard. The cut surface was white, opaque, 
solid-looking, and devoid of colloid. The capsule was not appreciably- thickened, 
and there were no adhesions. Lary-nx and trachea normal. Both adrenals sho\\c( 
extreme fibrous atrophy-, their maximum thickness being 3 mm. The thyniii-s 
weighed 16 grm., but there was no general ly’mphatism. The pituitary, pineal, anf 
pancreas showed no special change histologicallv. There was no evidence of tubcrc e 
in any of the organs. 
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Histology. — 

1. Thyroid . — Sections from several parts of the gland show the same changes. 
The capsule is slightly thickened by mature fibrous tissue in which are scattered foci 
of round cells and islets of atrophied epithelium. The external surface is ill-defined 
and evidently invading the surrounding adipose tissue. The capsular vessels are 
normal. The interlobular septa are thickened, but there is no diffuse fibrosis. The 
most striking feature is the intense round-cell infiltration, which has overrun the 
gland, replacing the acini in many areas and forming numerous lymph-follicles 
with large gernveentres [Fig. 51). The majority of the cells are Ij-mphoej'tes, but 
there are numerous plasma cells and some larger phagocj-tic cells. The whole are 
lodged in a delicate reticulum of collagen fibrils and young fibroblasts. There are 
very few capillary blood-vessels. The lymph-follicles are round and variable in size ; 
the germ-centre, usually about four-fifths the diameter of the follicle, is bounded by 
a narrow zone of lymphoid cells. Reticulum fibres seem to be absent in the germ- 
centre, which is mainly composed of large pale reticular cells, loosely arranged and 



Fig. 51 , — Case 1. Tiiyroid sho\nng early 
stage with difTuse cellularity. Surviving gland 
tissue is hj-pertrophic. No fibrosis. Sector of 
a lymph-follicle to one side. 



Fig. 52 . — Case I. Tiiyroid showing diffuse 
cellularity, solid lijmertrophic acini, and two 
giant cells. 


easily washed out of the preparation. These cells are actively phagocjdic to the 
remains of thjToid epithelium and droplets of colloid which are scattered about, 
and often show mitosis. Everj-where the acini are altered and reduced in number. 
Occasionally where there is little cellularity the vesicular structure is retained, the 
epithelium is normal, and colloid is present ; but for the most part the coUoid has 
disappeared and the acini are solid. The epitheh'al cells are much enlarged, the 
nucleus is prominent and sometimes lobulated, the protoplasm vesiculated (Fig. 52). 
A few cells show mitosis. Sometimes a small lumen is present containing a waterj- 
material or, perhaps, a droplet of thick colloid. The appearances clearly indicate 
increased functional acti^■ity. At the same time there is evidence of degeneration 
in many of the cells : pyknosis, crenation, chromatolysis of the nucleus, and invasion 
of the cell-body by phagocj-tes from the surrounding round-cell infiltration. Where 
the acinus still contains a lumen, the epithelial cells become detached and break 
down. Frequently a mass of these cells fuse together — often round a drop of colloid 
as a nucleus — to form a giant cell, which is then invaded by phagoci'tes and ultimatelv 
destroyed (Fig. 52). Some of these formations, especially when they present a 
homogeneous centre of colloid with a peripheral ring of nuclei, closely resemble 
tubercle giant cells. There is, however, no doubt that they are epithelial in origin. 
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2. Adrenals . — The changes are the same in both organs. Parenchymatous 
tissue is present only in the central portion of the gland ; it is so altered by degener- 
ative change that it is difficult to be sure of its nature, but it appears to be cortical 
tissue. The cells lie in small groups, isolated by a delicate vascular connective tissue 
infiltrated with round cells, these being lymphocytes, plasma cells, and some phago- 
cytes. There are a few small lymph-follicles with germ-centres, but these are much 
less developed than in the thyroid. At the peripheral parts of the gland all trace of 
adrenal tissue has disappeared, so that at one pole the stroma which contains sonic 



Pio. 53. — Case I. Adrenal showing similarity 
of the change to that in the thyroid. 


foci of round cells has collapsed, allowing 
the capsule of the opposite sides to come 
together. At the other pole the stroma 
is densely infiltrated with round cells, 
among which is the debris of adrenal 
tissue {Fig. 53). The capsule of the gland 
is thickened by a hyaline fibrosis. There 
is no evidence of tubercle. 

Case 2. — Female, age 32,' under the 
care of Mr. G. Grey Turner, 

On Admission.^ — There is a small 
painless tumour in the neck which had 
been present for six months and was 
getting larger. She had recently suffered 
from a severe and prolonged furunculosis 
treated by vaccines, but apart from this 
there was nothing of note in her his- 
torj\ There is an extremely hard painless 
nodule in the right lobe. The thyroid 
itself is not enlarged, and the nodule 
caused no symptoms. There are no signs 
of functional disturbance. As the nodule 


was growing and the patient of nervous 
temperament, it w'as decided to remove it. The nodule rvas fixed and difficult to 


enucleate ; there rvas no excessive bleeding. 

Section. — The nodule ivas very hard, opaque, and white, and described as 
‘anaemic fibrosed thyroid tissue’. No clinical opinion was expressed as to its 


nature. Normal recovery. 

She has been seen periodically, and at the present time (tivo and a half years 


after operation) is in good health and without recurrence. 

Histology.— T he structure is similar to that of the thyroid in Case 1, the only 
differences being that the capsule of the nodule and the interlobular septa are 
thicker from fibrosis, normal acini are more numerous, and there is less evidence 


of hypertrophy of the gland cells. 


Case 3. — Female, age 55, under the care of INIr. R. J. Willan. 

On Admission. — There was a painless swelling on the right of the neck ; first 
noticed one year ago, when it -was the size of a pigeon’s egg. She suffers from attacks 
of nocturnal palpitation, dyspncca on exertion, and slight dysphagia ; no dysphoma. 
She says she has not lost weight. Her previous history' is without note, and she has 
never had goitre before this. She is a spare w’oman, -without any signs of functional 
disturbance of the thyroid. The right lobe of the gland forms a bulky, very firm 
tumour, not fixed to the skin or deeper .structures. The lymiph-nodes arc no 
enlarged. The rest of the thyroid appears normal. The tumour -ivas thought to be 
a hard adenomatous goitre. 

OrEit.vTiON. — Right hemithyroidectomy' on the day after admission, fhc 
tumour came away easily and with little bleeding. There was some prcssiire 
on the trachea. The mass -weighed 150 grm. ; it -was firm, solid, creamy'-whitc, 
smooth on surface, -without fibrosis or thickening of the capsule. It ivas though 
to be sarcoma. 
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Uneventful recovery. She is now in good health and without recurrence twelve 
months after operation. 

Histology.— Sections from different parts show the same changes. The 
appearances, however, are not the same as in the previous cases. There has been 
great destruction of the acini. Tlie lobular structure of the gland is gone, the whole 
tissue being invaded by a profuse infdtration of cells which at first suggest a sarco- 
matous •jron'th. The cellular infiltration is composed of lymphoid cells, plasma 
cells, and phagoerdes lodged in delicate fibrous reticulum, but differs from the other 
cases in the presence of a great number of cells which appear to be young active 
fibroblasts. These cells are large, pale and plump, irregularly shaped, and rvith 
fine processes. The nucleus is large and vesicular, round, oval, or lobulated. Mitoses 
are common. There appear to be transitions between these cells and phagocjdes. 
Capillaries and other vessels are scanty. LjTnph-follicles are absent. Although 
fibroblasts are so abundant, the only erddence of fibrosis is the fine diffuse reticulation. 
Neither the capsule nor the fibrous septa are 
thickened. The capsular vessels are normal. 

The surriring acini appear either as colloid- 
containing vesicles or as solid structures 
showing both hj^perplastic and degenerative 
changes. There are no giant cells, owing 
probably to the great destruction of paren- 
chj-ma. A large amount of disorganized 
epithelium is strewn about, and this, ndth 
the marked activity of the fibroblasts with- 
out appreciable fibrosis, indicates recent and 
severe glandular demolition with early repair. 

Attached to the exterior of the capsvde is 
some adipose tissue in which are foci of round 
cells, erddence of early extracapsular extension. 

Case 4. — Female, age 47, under the care 
of Dr. Pearson whom she first consulted, nine 
months prior to admission, for shortness of 
breath on exertion. He found a uniform, firm, 
painless enlargement of the thjToid. Three 
months later the right lobe had become 
larger and harder. During the next six 
months the dyspnoea increased, dysphagia, 
hoarseness, and attacks of aphonia developed, 
and for these she was admitted under Mr. 

Collingwood Stewart for operation. The 
majority of the right lobe was removed. It 
came away easily and with little bleeding. 

No fixation to surrounding tissue. It was 
thought to be malignant, and was not ex- 
amined histologically. The wound healed per 
primam, and symptoms were relieved. 

Tvvo years later she returned nith severe 
dyspnoea and the histoiy that two months after operation a swelling appeared in 
front of the neck. A small very hard tumour was found in the isthmus. This was 
removed nnth difficulty owing to adhesions. The specimen as received by us measured 
5-0 cm. by 3-0 cm., and showed the gross and histological changes of Riedel's struma. 
The wound healed normally, and dyspnoea was relieved. 

She returned three montlis later, when she was first seen by us, because of 
swelling of the left lobe with dyspnoea on exertion, dysphagia, and hoarseness. She is 
a sjjare pale woman shon-ing no signs of hj-po- or hj-perthj'roidism. Tliere is a histoiy- 
of rheumatic fever in childhood, and there are old scars of tuberculous glands in neck. 
No goitre in family. The left lobe is enlarged (9-0 cm. by 4-0 cm.), smooth, painless, 
and feels like cartilage (Fig. 54). The upper margin extends nearh’ to angle of jaw, 
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Fig. 54 . — Case 4. Present state. En- 
larged left lobe and isthmiis. Right lobe 
removed two and a half years pre\iously. 
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the lower pole is just behind sternoclavicular joint. The tumour moves on degluti- 
tion, but is firmly fixed to the trachea ; the posterior edge is ill-defined. The over- 
lying skin is not adherent ; the IjTOph-nodes are not palpable. The remains of the 
isthmus are slightly enlarged and extremelj’^ hard. No signs of recurrence on right 
side. The trachea is pushed to the right. Laryngoscopy (Mr. Frank Wilson) shows 
left recurrent paresis, fixation of left cord, over-abduction of right cord, reduction 
of rima to half its normal size, but no evidence of recent or old inflammation. 
X rays shows no tracheal stenosis, and the mediastinum appears normal. Blood 
examination : some secondarj”- anmmia. Wassermann, negative (before and after 
a provocative dose). During the last three months she has been seen periodically. 
The swelling is slowly increasing, dyspnoea is more marked, and she is having 
nocturnal attacks. Recently she has had a course of N.A.B., as it was thought 
that this might prove beneficial and so avoid removal of the tumour. It has had 
no effect. 

Histology. — Portion removed at second operation. This is similar to Cases 
1 and 2, but in a more advanced stage. The capsule is much thickened by hyaline 
fibrosis : it contains foci of round cells and atrophied acini, but no extracapsular 



Fig. 55. — Case 4. Tliyroid. Area of 
demolition showing early fibrosis. Giant cell 
degenorntinc. 



Fig. 5 “). — Case 4. Thyroid showing hyaline 
fibrosis at periphery of field. 


structures. The capsular arteries arc thickened. Running throughout the gland 
are broad interlacing bands of hyaline fibrous tissue in which are incarcerated 
remains of acini, foci of round cells, and atrophied lymph-follicles. At the edges of 
these bands the earlier stages of fibrosis can be seen, where active fibroblasts and 
collagen fibrils arc being laid down among the disintegrated acini 55). Tlie 

round-cell infiltration is not so marked, as it is being replaced by fibrous tisstic 
(Fig. 5G). In the lymph-follicles the cells of the germ-centre are less active and lie 
in a distinct fibrous reticulum. When the follicle is eventually overcome by the 
advancing fibrosis it undergoes atrophjL but the large pale reticular cells persist 
for some time, and might be mistaken for groups of malignant cells. In the surviving 
acini the ejiithelium is more hypertrophic than in the other cases, and in several 
places forms small solid adenomatous-like masses in which the cells have large, 
sometimes lobulated. nuclei. These areas are practicallj' free of round-cell infiltra- 
tion, and arc really foci of compensatory regeneration. 

Case 5. — Female, age 58. admitted to hospital under IMr. John Clay with 
intense dyspnoea. 
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History. — A painless swelling appeared in the neck about four years prior 
to admission. It was first notieed by her friends, and she is unable to say whether 
it began diffusely or locally, .\bout a year and a half later she had some dyspnoea, 
whieh in the last year has become worse, causing suffocative attacks at night. She 
has never had dysphagia, but dysphonia developed shortly after swelling appeared, 
and at times there is aphonia. Tlie tumour lias varied in size from time to time, 
but on the whole was slowly progressive until a year and a half ago, when it enlarged 
more rapidly. No goitre in family. Medical historj' is-ithout note. 

Present Condition. — The patient is of fair nutrition and shows no signs of 
functional thjToid disturbance. Blood-pressure, 218 mm. Hg. Urine contains a 
trace of albumin. Blood examination, m'l. IVassermann, negative. ThjToid is 
diffusely enlarged and described as being ‘as hard as stone'. Skin not adherent. 
LjTnph-nodes not enlarged. The intense dyspnoea demands immediate relief. 
Clinieal diagnosis, malignant struma. 

Operation. — Total thjToidectomy under local anesthesia. Gland removed 
with great difflcidty, as it was veiy adherent to the trachea and surrounding tissues. 
Xo imdue bleeding. IVound healed per primam. ThjToid tablets given. She has 
been under observation for the last two 
and a quarter years without showing any 
recurrence, and continues in fairly good 
health. 

The thjYoid weighs IIS grm. ; it is 
uniformly enlarged and extremely hard. 

The surface is slightly nodular and the 
capsule thickened. On section it shows 
the usual appearances and fibrosis is easilj' 
seen. 

Histology. — This is essentialh' the 
same as Case 4, but there is less gland 
tissue and more fibrosis. The capsule is 
much thickened bj- hyaline fibrosis, and 
there is definite evidence of extracapsular 
infiltration as shown by atrophic striped 
muscle-fibres and islets of adipose tissue 
incarcerated in the fibrous tissue. Foci 
of round cells exist far beyond the 
confines of the original capsule. Cap- 
sular arteries are thickened. (Fig. 57.) 

Case 6. — Female, age 40, admitted 
under Mr. T. A. Hindmarsh with dyspnoea 
and painless swelling in neck. About 
ten months prior to admission her relatives first noticed the sweUing, which has 
increased slowly. Six months later hoarseness and dyspnoea with suffocative attacks 
developed. Xo dysphagia. Previous histoiy- without note. Xo goitre in family. 
Relief sought for dyspnoea. 

On Admission. — She is a well-nourished woman with no signs of myxoedema 
or hv-perthjToidism. Tlij-roid diffusely enlarged, rather nodular, and verj' hard ; 
it moves on swallom'ng ; posterior margins definable. Skin not adlierent. ' Glands 
not palpable. Blood examination, nil. Wassermann, negative (before and after 
provocative dose). Clinical diagnosis, cancer of thvToid. 

Opeilvtion. — Total thjToidectomy day after admission. The gland was verj' 
adherent to the trachea and was freed with great difficulty. Xo undue bleeding. ' 

The organ weighs 190 grm. ; the appearances are similar to gland from Case 5, 
but the surface is definitely nodular and on section the fibrosis is more obvTOus 
(Fig. 58). Uneventful recoveiy-. Dyspnoea cured. TlivToid tablets given. Patient 
is in good health and without recurrence three years after operation. 

Histology. — Similar to Cases 4 and 5, but it is the most advanced case in the 
series as regards the changes witliin the capsule. Large areas of the gland are 



Fig. 57. — Case 5. XhjToid. Lymph- 
foUicIe with large germ-centre. Diffuse cellu- 
larity and solid acini. 
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replaced by a dense hyaline fibrous tissue {Fig. 59) in which are sometimes the remains 
of acini and lymph-follicles. Elsewhere there is the usual round-cell infiltration 
and lymph-follicle formation. The surviving acini are solid, the epithelial eells 

being markedly hj^jertrophied. In addition 
there are several solid adenomatous-like 
nodules of compensatorj^ regeneration in 
which mitoses are seen. The signs of 
increased functional activity are more 
striking in this case than in any of tlic 
others. Extracapsular extension is shown 
by the inclusion of muscle and adipose 
tissue in the very hyaline fibrosis which 
has thickened the capsule. The capsular 
vessels are also thickened. 

The changes in tliis gland are 
instructive because the original histo- 
logical diagnosis was carcinoma. IVc 
believe that this opinion was based 
on the presence of the adenomatous 
h 5 'perplasia, the solid acini, and the 
Itypertrophic cells with their large and 
rather irregularly-sha 2 )ed nuclei. 

SUMMARY OF CASES. 

1. Six cases of Riedel’s struma, all in females between the ages of 32 and 
58 j^ears. 

2. Three of these (Nos. 1, 2, 3) are in an earlj’’ stage, the disease being 
confined to the interior of the gland, which shows a peculiar round-cell infiltra- 
tion without appreciable fibrosis. Two 
(Nos. 1 and 2) had no symiotoms ; the 
other (No. 3), with an unusually bulkj'^ 
tumour, had symiDtoms of comirression. 

3. Three cases (Nos. 4, 5, 6) are 
relatively advanced, the process hav- 
ing sju’ead outside the thyroid, but 
not sufficiently far to prer^ent removal. 

In each case thei'e is fibrosis in the 
gland. Comjjression symptoms pre- 
sent in all. 

4. In 4 out of 5 cases the clinical 
diagnosis was malignant disease, and 
in one the pathological diagnosis was 
carcinoma. 

5. Two cases with local enlarge- 
ment were cured by removal, which 
Avas done without difficulty, but in 
one case with inr-olvcment of the 
Avhole gland jiartial remo\'al has not cured. Total thyroidectomy cured two 
cases Avith general enlargement. 



Fig. .59.— Cose fi. Illustrating adynncpd sclerosis. 
No trace of t]i\’roid ti.ssiic. 



structure intersected bv fibrous bands. 
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DISCUSSION. 

The study and interpretation of tlie histogenesis in Riedel’s struma are 
important in pathological diagnosis and in explaining certain clinical features 
of the disease. 

The early stage is characterized by a diffuse round-cell infiltration and 
the formation of numerous Ijmiph-follicles -with prominent germ-centres. 
The cells of the infiltration are Ij'mphocjrtes, plasma cells, and some phago- 
cytes, all lodged in a delicate reticulum of collagen fibrils and fibroblasts 
poorly supplied with blood. At first there is little reduction in the amount of 
parenchyma. A variable number of the acini are filled with colloid and lined 
by fairlj-^ normal cells, but in the majority the vesicular structure is lost. The 
colloid has disappeared ; the cells are hypertrophied, and show all the signs 
of increased functional acti^’ity. Cellular degeneration proceeds simultan- 
eousl}’' with hyperplasia, and the debris is removed by phagocytosis. The 
altered cells on detachment from the acinar wall often fuse together, perhaps 
round a droplet of colloid, to form giant cells which are eventuallj’^ removed. 
These formations have rarely been described, but are mentioned by Hashimoto 
and Monod. They ha-\'e been mistaken for tubercle giant cells (Wilke). 
Numerous in the earlier stages of the disease, they disappear as fibrosis 
advances. With progressi^'e glandular destruction fibrosis appears, and all 
stages can be traced in its formation. The sclerous tissue early undergoes 
hyaline change, and gradually replaces the atrophic acini, the round-cell 
infiltration, and the lymph-follicles. The germ-centres of the latter persist 
for some time, and their inclusion in the hyaline fibrous strands produces a 
picture very like carcinoma. Epithelial hypertrophy is now more evident, 
and in addition adenomatous foci of compensatory regeneration develop. 
They form rounded nodules sometimes visible to the naked eye in histological 
sections. Vesiculation is absent, the mass being formed of solid acini of 
large cells with prominent, sometimes lobulated, nuclei occasional^ in mitosis. 
There is no cellular infiltration in these foci, and the stroma is similar to 
normal thj’^roid. The general structure and arrangement of the nodules leave 
no doubt as to their natui’e, and is in conformitj’- with the fact that glandular 
hj^oerplasia is readily induced in tlie th3'^roid. Hj'perplasia seems to have 
been observed bj* Silatschek, though he gave it another interpretation, and it 
is briefh’- mentioned bj^ Jlonod, and bj-- Delore and Alamartine. It probabty 
accounts for the pathological diagnosis of carcinoma (Silatschek, Balfour). 
The change is similar to the compensatoiy regenei'ation which takes place in 
cirrhosis of the liver, and which sometimes passes over into carcinoma. From 
analogv it is reasonable to imagine that such an event might occur in the 
hj'perplastic nodules of Riedel’s strmna, but up to the present we have no 
e^•idence of this transformation. The absence of mj'xoedema even with a 
verj" cirrhotic gland can onh- be explained bj' the glandular hyperplasia, 
though no doubt in cases in which onh- a part of the gland is diseased the 
remainder pro^•ides sufficient secretion. Indeed, the glands in mj-xoedema 
and in advanced Riedel’s struma are ver\- similar, the onlj- essential difference 
being the glandular lu-jDerijlasia in the latter. The remarkable hardness of 
the gland cannot be explained bj- fibrosis alone, as the highh- cellular tissue 
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of the early stage iiroduees the same physical change. In the cases described 
by Riedel and others no mention is made of diffuse cellular infiltration and 
lymph-follicles. The gland Avas A'^ery cirrhotic and contained foci of round 
cells and a fcAA^ A^esicles. But in 1912 Hashimoto described four cases of 
uniform enlargement AAuthout symptoms in Avhich the histology Avas identical 
Avith our early cases (Nos. 1 and 2). He considered them as forming a distinct 
entity — ‘struma Ij^pliomatosa ’ — unrelated to Riedel’s disease. EAving, hoAV- 
CA^er, lias pointed out that Hashimoto and Riedel AA^ere describing the early and 
late stages of the same process, and our series entirel}'' confirms this conclusion. 

The pathogenesis of the early stage requires interpretation. The infiltra- 
tion AA'ith its numerous lymph-follicles certainly resembles lymphoid tissue 

A'eiy closely. But there are scAeral 
difficulties in accepting the A-ieAA- that 
the tissue is pure lymphoid oA'er- 
groAvth. In the first place, lymph- 
follicles are knoAAm to dcAmlop AA'here 
there is chronic inflammation, A’iz., 
Fallopian tube, gall-bladder, endo- 
metrium, etc. Recentl}’^ aa'c haA'e seen 
an example of this in a man of 29 
AA'ho had a painless tumour of about 
in. diameter, as hard as stone, 
just beneath the right loAver jaAv. 
The oA'erlying skin aa’us red, hot, and 
adherent. X rays shoAved no calculus. 
At operation a drop of pus Avas 
found. Microscopically it piwed to 
be saliAmry gland. There aa'es diffuse 
fibrosis and round-cell infiltration ; 
much glandular atrophy AA'ith some 
polymorph leucocytes in the ducts. 
The AA'hole tissue aa'us studded AA'ith 
numerous lymph-follieles containing 
large germ-centres (F?g. 60). The condition AA'as clearly inflammatory in 
origin, yet A'cry similar in structure to Riedel’s struma. 

IMoreoA'er, lymphoid foci may dcA'elop in Amrious affections of the thyroid, 
but especially in GraA'es’ disease, a condition in AA’hich the gland-cells are 
actiA'e. In Riedel’s struma the gland-cells are also actwe, and the presence 
of lymph-follicles is probably to be associated aa' ith this state. Their number 
and size tend. hoAA'eA'er, to diA’ert attention from the other changes AA'hich, 
AA'C belieA'e, are essentiallj’^ a chronic inflammatory process. This is borne out 
by one of our cases (No. 3) in AA'hiclr there AA-ere no lymph-follicles. Here there 
seems to haA-e been rapid and extensiA'e destruction of the parenchyma and 
the formation of a definitely granulomatous tissue, AA'hich might be mistaken 
for sarcoma. Plasma cells AA’ere present in all our cases, and in much larger 
numbers than are found in lymphoid tissue. Their excess speaks for an 
inflammatory process. Lasth', the extension of the process outside the 
capsule, spontaneous recession of the tumour, and retrogression after imperfect 



Fig. go. — S alivary gland in chronic inflam- 
mation. The diffuse cellularity, glandular 
atrophy, lymph-follicles, and^brosis are similar 
to the structure of the thyroid in Riedel’s 
struma. 
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removal are all clinical features more in favour of an inflammatory process 
than an involutionarj' change followed by simple Ijmiplioid or’ergi’orrth. 
Thickening of the arteries of the gland is common, particularly in advanced 
cases. Some have thought this may be due to syphilis, but there is nothing 
to support the idea. Either the age of the patient or the sclerotic condition 
of the gland is sufficient explanation. 

Extracapsular Extension. — This der-elops early, and is j^resent histo- 
logicalh' before it is clinically recognizable. In none of our cases was it bad 
enough to prevent operation. It is described as a tough, leathery, white 
tissue, prone to bleed, ilicroscopically it is densely fibrotic or a fibrocellular 
tissue with round-cell infiltration. In moderateh' adr’anced cases it forms 
adhesions to the A'essels, trachea, Jierves, and muscles, and shows a marked 
capacity to infiltrate the tissues, so that at operation it is difficult or impossible 
to recognize the cervical structures, which are bound in a dense sclerous or'er- 
growth. It may invade the trachea (Riedel), gullet (Ricard), and carotids 
(Delore and Alamartine). Remarkable extensions have been described in 
more advanced cases ; the infiltration may pass up to the base of the skull 
(Tailhefer), or more commonly down into the mediastinum (Monod, Bohan, 
Ricard, Beriy), enveloping the trachea, bronchi, and great vessels. Strange 
to say, the skin is rare!}’- in\-oh'ed, though this has been reported by 3 Ionod, 
and in Beny’s case led to ulceration. During life there is cyanosis and intense 
dj’spncea ; the neck is swollen, veiy indurated, and the normal topography 
is lost. Cases of this t3'pe usuall_v prove fatal whether left to Nature or sub- 
jected to ojjeration. The extent of the lesions has been confirmed at autoj^sj’. 
The infiltrative character of the tissue is so remarkable that in Berrv’s ease 
the condition was described as an ‘infiltrating fibroma’, 5'et microscopicall}’’ 
there was no malignanc}'. For a summarj’^ of the r-aiuous difficulties and 
accidents connected with such cases the reader is referred to Table I. 

Lesions in Larynx and Trachea. — Compression and paretic lesions 
are common ; but it has often been remarked that the d3'spnoea mav be out 
of proportion to the size and site of the tumour. St. George’s case is instruc- 
tive on this point. The patient died of er3"sipelas following ti-acheotom3' for 
severe d3^spnoea. At autops3' the th3’roid was not enlarged, but adherent to, 
and constricting, the trachea. jMicroscopicall3' it was ver3^ fibrous. This case 
suggests that fibrous contraction in the gland itself ma3' sometimes be the 
cause of d3-Sf)noea. Inflammatoiy lesions have been recorded in three cases. 
One of Riedel’s patients returned twelve 3'^ears after oi^eration cured of his 
struma, but with severe d3’’spnoea from subglottic stenosis 17 cm. from the 
teeth. Silatschek describes an acute ti-acheitis and narrou-ing of the first four 
tracheal rings. Monod found ulceration below the glottis and at the tracheal 
bifurcation in a case which died. He concludes that Riedel’s struma is not 
a primary disease of the th3’Toid at all, but is secondaia* to a tracheal lesion 
which is probabh^ svphilitic. There is nothing to support Monod’s view. 
If it were true, inflammatofv lesions should be conmron, but the larrmx and 
trachea are usualh’ normal, and this has been confirmed post mortem in one 
of our cases and b3' other writers. The cases of Riedel, Silatschek, and 3 Ionod 
all had extracapsular lesions which more probabh’ invaded the trachea second- 
arih', in the same wa3' as the3’ are known to attack other structures. 
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Table /.—SUMMARY OF 23 CASES OF 


AOTHOr. 1 • DURATION AND SITE ! Sl'IIPTOMS 

1 .A.UE aI.VIsN 

1 

EXIRACAraTAP. li- 

1 1 

Riedel, t iM- 0 months, diffuse . . Dyspnoea 1 0 

1883 j 42 

1 , i 

Adherent to vcs^'.. 
both sides .. 

Riedel, 

1890 

F. 1 year, diffuse . . Dyspnoea, dysphagia 0 

23 1 ' 

Adherent to n- 
and recurrent r-.: 

Riedel, 

1890 

IM. 0 weeks. Right lobe 

29 first, then rest of 

gland 

Dyspnoea 0 

1 

! 

Adherent to mc' 
vessels, and nmp 

Berry, 

1883. 

(Bowlby’s 

case) 

F. 3 years, diffuse 

42 

t 

1 

. 

Dyspnoea, dysphagia, 
dysphonia 

O 

Adhesions to ma'''. 
vessels, nen'es,gir 
trachea. Extensif. 
mediastinum 

Berry, 

1898 

F. 

40 

5 weeks. Right lobe 

‘ Shooting pains ’ in I 0 

neck . . . . i 

None 

Berry, 

1899 

F. 

03 

Sj'mptomless goitre 
for many years. 
Diffuse 

Dyspnoea for two 
months 

0 

Adhesion to tnid 
left carotid, and s 

Berry, 

1921 

F. 

40 

2 months. Hazel-nut 
nodule in right lobe 

Some pain 

0 

None 

Tailhefer, 

1898 

M. 

30 

3 months. Left lobe 

Aphonia 


Adherent to left cj 
tid sheath and « 
sion to base of s 

Ricard, 

1901 

M. 1 Left lobe 
? ' 

Dysphonia, dyspnoea, 
dysphagia 

o 

Adherent to niu=< 
vessels, A-agus, 
chea, gullet ; W 
claAdclc 

Hashimoto, 

1905 

F. 4 weeks, diffuse . . 

55 

Slight dysphagia and 1 0 

dysphonia . . I 

None 

Hashimoto, [ F. 7 months, diffuse . . None ! 0 

1907 01 1 

None 

Hashimoto, F. 3 weeks, diffuse . . ' None 0 

Fixed at its Ixw 


1907 45 


Hashimoto, F. G weeks, diffuse . . . Slight dysphonia . . Negative Aone 

190D 40 ; 

St. George F. 4 months, diffuse . . Dyspnoea O Adherent to Ir.'rf 

35 I _ 


St. George, 
1905 


M. 


3 months. Riglit ' Dyspnoea, dysphagia 
lobe 


O 


Adherent 
gullet, 
ner\'e ; 
ele 


to tnc 
rcfW 
hcliinil e! 


O = No statement- 
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'SE COLLECTED FROM THE LITERATURE. 


TRF.ATJrEXT 

a.ixTCAL Ducyosis 

P.VXnOLOCTCAL 

DIAGNOSIS 

Kesclt 

it-sized piece re- 
.'d 

ilalignant 

Chronic inflamma- ! 
tion 

Tumour receded. Dyspncca gone in G 
months. Died 15 months after opera- 
tion from nephritis 

)ii removed 

Malignant 

Chronic inflamma- 
tion 

Dyspnoea relieved. Died suddenly 2 
months later from (?) embolism 

piece removed ; no 
f. 6 months later 
her small piece re- 
ed. Dyspnoea im- 
•ed . . 

Chronic inflam- 
matory . . . 

1 

Fibrosarcoma 

Returned 12 years later irith dyspnoea 
from subglottic stenosis. No trace of 
goitre 

ion of isthmus, 
cheotomj- . . 

Malignant 

Chronic inflamma- . 
tion . . . . j 

Died shortly after tracheotomy. Post- 
mortem 

t lobe removed 

? Malignant 

Chronic inflamma- . 
tion . . . . ! 

Alive and well 2 years later 

erable. Tracheotomy 

? Inflammatorj- 1 
? Malignant 

Chronic inflamma- j 
tion 

Death from septic pneumonia 6 days 
later. Post-mortem 

•'It lobe removed . . 

? Cyst 
? Malignant 

Chronic inflamma- 
tion . . . . • 

Cured 

11 bit removed 

Cancer 

Chronic inflamma- 
tion 

Secondary haimorrhage from carotid. 
Hemiplegia. Tumour had gone about a 
year later 

(loved piecemeal. 

• oracic duct injured 

Cancer 

Fibrous degenera- ! 
tion 

Recovery 

nplete removal 

Struma fibrosa \ 

Struma h-mpho- 
i matosa . . . . i 

Well 2 years later 

nplete removal 

ParenchjTTia- 
tous goitre 

Struma l\-mpho- 
matosa . . 

Well 4 years later 

npicle removal 

Struma fibrosa 

Struma Ij-mpho- 
matos.a . . . . i 

Well 4 years later 

nplete removal 

Malignant 

Struma I\Tnplio- 
matosa . . 

Well 2 years later 

icheotomy 

0 

Chronic inflamma- 
tion 

Died on 5th day of erysipelas and ha;mor- 
rhage. Post-mortem 

nioval of right lobe 

O 

Chronic inflamma- 
tion 

Alive and well 4 years later 


\Cor.tinued or. next ia^e 
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Table I — SUMMARY OF 23 CASES OF 


Author I Duration .vxd Site Syju'Toms 

1 ■\VASSER. 

1 MANX 

1 r.\Tiu('.imuE 

i 

Right lobe . 1(1 
muscles and 

St. George, M. 5 months, diffuse, . Dj'^spnoca, dysphagia 

1922 31 1 but especially right 

(Author lobe . . . . | 

himself) j 

Negative 

Silatschek, iM. 11 years. Right lobe, 

1908 32 then rest of gland 

Periodie aphonia, then 
dj’^spnoca. Gland 

varied in size 

Negative 

' Atlhercnl to s 
ing parts 

Spannaus, M. Symptomless goitre 

1909 32 for 7 years 

Dyspnoea and dys- 
phonia last 0 months 

Negative 

Adherent to 
vagus, trae 
gullet 

Delore and M. o months. Right 

Alamartine, 39 lobe . . . . 

1910 ' 

Dysphonia, dysphagia 

1 

i 

o 

Adherent to 
vessels, nius 
recurrent r 
Carotid i 
and softenci 

Poncet and iM. G months. Isthmus, 

Leriche, 00 and then whole ' 

1912 ‘ gland . . . . j 

Dyspnoea 

0 

Gland fixed 


Balfour, F. fDiffuse ! Tracheal pressure O I Glantl fixed 

1918 ? 


Monod, 

1921 


F. 5 months. Left lobe, Dj'sphagia, dyspnosa, 1 Negative Diffuse infill 
30 then rest of gland dysphonia . . neek and up 




i 

astinum 

Bohan, 

F 

4 months, diffuse . . Dyspnoea. Cough. ! Negative 
Dysphagia. Pain 
in neck 

1 Adherent to 

1924 

38 

1 

Mediastinal 
by X-ray 



O = No statement. 



Frequency. — The disease is rare. We have collected only 23 cases from 
the literature (1896-1924). St. George states on the authority of Pemberton 
that 48 cases were seen in 10,500 thjn-oidectomies in the Majm Clinic. Riedel 
saw 3 in 1064 goitres. Ewing (private communication to one of us) has had 
8 cases. The last 150 thyroids examined in our department did not yield a 
case. Nevertheless the condition is certainly not as rare as these figures 
suggest. A more critical examination of cases of ‘inoperable cancer’ and 
‘cured cancer’ would, doubtless, swell the number of Riedel’s struma. Spon- 
taneous recession may account for a few cases. The histology has been 
mistaken for cancer or sarcoma. Indeed, there are few diseases in which the 
clinician, the surgeon, and the pathologist can all err in making a diagnosis 
of malignancy ; yet this happened in Balfour’s case — time alone proving tlic 
true nature of the disease. 

Sex and Age. — In our 23 collected cases 10 were males. The youngest 
was 23 and the oldest 63 years. Two-thirds of the cases occur between the 
second and fourth decades. There are verbal statements that the disease 
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•E 


COLLECTED FROM THE LITERATURE— 


treatment: 

CUNTCAL DiACSOfl? 

P.^THOLOGiaVL 

Dl.\GXOSIS 

Result 

lobe removed 

Calcified ade- 
noma 

Chronic inflamma- 
tion 

Alive and well 1 year later 

V for diagnosis . . 

Malignant 

Cancer, then 

chronic inflam- 
mation . . 

Tumour disappeared entirely some 
months after operation 

)n of left lobe re- 
ed . . 

O 

Chronic inflamma- 
tion 

Tumour disappeared 2 months after 
operation 

)val of right lobe 

JIalignant 

Chronic inflamma- 
tion 

Died of haemorrhage from carotid 4 days 
after operation 

nus diATded 

O 

Cirrhosis 

ThAToid normal in 1 month 

iiovable 

Cancer 

Cancer 

-Mive and well 7 years later. Gland 
receded 

■sy. eourse 

not cure. Tracheo- 
iv 

Malignant, then 
cellulitis 

Riedel's disease.. 

Died some weeks after traeheotomy. 
Post-mortem 

mus and right lobe 
lOvcd. No improve- 
■ nt. Tracheotomy .. 

Malignant or 
acute thyroid- 
itis . . 

Chronic inflamma- 
tion 

Tavo months after tracheotomy tumour 
had disappeared. .Attributed by author 
to removal of septic teeth 


may develop in childhood (Cordua, Riedel), but we have found no deseription 
of a case. 

Etiology. — This is unknown. Syphilis and tubercle can be excluded 
with certainty. In 5 of our cases examined for tubercle bacilli, spirochastes, 
and the common bacteria, the sections were negative. Animal inoculation 
is negative (Poncet and Leriche). The Wassermann was negative in all cases 
in M’hich it was done, including 3 of our own. Bohan thinks dental infection 
may be a factor, because the tumour disappeared in one case after removal of 
three teeth with apical abscesses ; but this may have been due just as well 
to spontaneous retrogression. We have been unable to collect any evidence 
that the condition is an involution following a previous goitre. In a few 
cases there has been a history of goitre or Graves' disease in other members 
of the family. '\A e believe that the disease is a chronic inflammatory process 
of a granulomatous nature, and this view receives ample support from its 
clinical characters and the anatomical changes in the gland. 

As to the relation, if any, between Riedel's struma and fibrous atrophy 
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of the adrenals, we are unable to express an opinion, except to saj^ that the 
anatomical changes are strikingly similar. That the alterations in the th3Toicl 
in our case are not the result of some disturbance in the gland following 
adrenal disease seems to be proved by Huebschmann’s observation that in 
fibroid atrophy of the adrenals the thj'roid is normal. At any rate our case 
suggests the possibilitj'^ that the factor responsible for Riedel’s struma niaj' 
also attack other members of the endocrine glands. 

Our special thanks are due to Mr. J. Clay, IMr. T. A. Hindmarsh, Dr. 
Pearson, Jlr. Collingwood Stewart, Mr. Grey Turner, and ]\Ir. R. J. AVillan, 
whose courtesj'^ and help have made it possible to record the clinical histories 
of their cases. 
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THREE CASES OF ANEURYSM OF THE AORTA 
TREATED BY WIRING. 

[These cases appear to be rvortby of publication, as tbey deal with a method of treatment 
whieh is still upon its trial ; they illustrate some of the diinculties of the operation, and they 
are a continuation of a scries which has already been published in the .Tol'HNal (\o1. ix, 
pp. 27-36). — Ed. B.J.S.] 

I. ANEURYSM OF THE ABDOMINAL AORTA. 

By G. H. colt, Aberdeen-. 

D. R., 7S, a retired marine engineer, tvas admitted to the Aberdeen Royal 
Infirmaiy under my care on Dec. l^, 1923, and died Feb. 13, 1924. For about 
fourteen months the patient had suffered from pain in the back. The onset 
had been gradual. The pain tvas sometimes of a gnawing character and was 
fairly constant. He tvas able to ease it by lying face downwards. For five 
weeks before admission he had suffered from intermittent attacks of cramp 
in the abdomen accompanied b}' sickness and vomiting, and during this time 
his bowels became increasingly constipated. The pain was most marked 
about half an hour after food, and was related more to the quantity than to 
the kind of food taken. During the last 3'ear he had become [irogressivety 
thinner, and for about a month had noticed a swelling in the middle of 
his abdomen. In the course of his profession the patient had visited many 
lands. He denied having had venereal disease, and was the father of a healthy 
grown-up familj’' of four. 

On Examination, — The patient was a spare and rather feeble man, but 
in general remarkably healthj'^. The tongue was diy and furred and the 
appetite poor. The respiratorj' excursions were equal on the two sides. 
The percussion note at both bases was impaired and the breath-sounds were 
subdued. There were no moist sounds. lih’’ colleague, Dr. W. F. CroU, 
who saw the patient with me, reported : Pulse 72, occasional intermissions, 
pulse full between beats. Sj'stolic blood-pressure 160 mm. Hg, diastolic 
blood-pressure 140 mm. Hg, pulse-pressure 20 mm. Hg, vessel-walls slightly 
degenerated. The low pulse-pressure suggests mjmearditis. Extended 02Den 
impulse. Ajiex in 5th interspace about 4 in. from mid-sternum. Impulse 
rather thrashing in character. No enlargement of right side of heart made 
out. Sounds good all over. Slight accentuation of second aortic sound. A 
faint murmur accompanies first sound at all areas. Electrocardiogram 
shows ventricular premature beats arising in the right ventricle, otherwise 
the electrocardiogram is iierfecth’^ normal in every respeet. The femoral 
jiulse is quite strong. Tire delav' between the ajiex impulse and the femoral 
pulse is not increased bej-ond the normal 0-24 secs. The Wassermann reaction 
was negative. 

The abdomen showed visible pulsation in the region of the umbilicus, and 
on palpation a rounded swelling of about 5 in. diameter with the umbilicus as 
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its mid surface-point was made out. The pulsation on some days was e.xpan- 
sile and on others was not definitely expansile. It remained unaltered when 
the patient was in the knee-elbow position. A definite soft sj^stolie bruit was 
audible, sometimes to the left and sometimes to the right of the umbilicus. 
It did not disaiDpear or change in character when the patient sat up ; but as 
the bruit -was faint, Corrigan’s sign could not be said to be negative. No 
thrill Avas made out. The X-ray examination in the lateral position showed 
no erosion of the vertebrae. The anterior rounded body of the mass was well 
defined. The opaque-meal examination showed that the pylorie tube was 
displaced upivards and to the right, and that the outline of the stomach was 
irregular. There was no definite evidence of delay or of a grow'th causing 
obstruction. 

The case was diagnosed as one of saccular abdominal aneuiysm arising 
from the region of the coeliac axis, but situated rather lower than is usual in 
such a case. The absence of a thrill and only the oceasional presenee of a soft 
bruit rendered it probable that the opening into the aorta was not a small 
one. According to previous observations, confirmed post mortem, the harsher 
the bruit and the greater the thrill, the more nearly circular and (within limits) 
the smaller is the opening into the aoi-ta, provided the eontents of the sac are 
mostly liquid blood. It is under these conditions that a negative Corrigan’s 
sign w’ould render the diagnosis doubtful. There was no sign of aneurysm 
elsewhere. 

The patient rested in bed and had a light but nutritious diet. Fluids 
were not restricted. His general condition imijroved a little. A fortnight 
after admission there was a sudden increase in the size of the mass, and the 
pulsation became more marked. There w'as no sign of hfemorrhage, and the 
S 3 ’’mptoms decreased again in five daj^s. This attack was not repeated, although 
it is not unusual to see them occur at intervals of two to three ■weeks. The 
probable explanation lies in a leakage of blood taking place between the sac 
and the clot lining the ■walls. There were intermittent attacks of abdominal 
pain from ■which the patient obtained some relief bj’’ changing his posture, 
but his rest was much disturbed and his general condition began to 
get worse. 

Opeu.vtion. — On Feb. 5, 1924, under general anmsthesia, the abdomen 
was opened through a right paracentral incision and the diagnosis verified. 
The aneurj^smal sac j^rojected from the aorta through and under the trans- 
verse mesocolon. The third part of the duodenum ■was adherent to its upper 
anterior surface. The lateral parts of the sac ■were harder than the anterior 
part, ■where the sac felt thin. A purse-string suture of linen thready ■^^as 
placed here, the ])art was punctured, and a wisp of wires 3h in. long, having a 
total elotting surface of 2h square in., was genth’’ inserted. The usual pre- 
cautions ivere taken, ■viz., to see blood spurting from the cannula and to lee 
the lie of the clot in the sac so that the arrangement and expansion of the 
■wires coidd be to some extent controlled. A small amount of clot, felt iMt i 
the cannula, laj’ on each side. Most of the interior of the sac appeared to 
contain liquid blood. The caunula ivas ivithdrawn until the orifice vas 
estimated to be about au inch inside the sac at the time the ivisir was inseite 
The pui'se-string suture was tied and the abdomen closed. Excluding t le 
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anjesthetic, the whole opera lion took twenty-fn'e minutes, and eould have 
been done more rapidly. 

The patient had little pain or discomfort after the operation, and made 
good progress for a week. On Feb. 12, at 9 a.m., he began to vomit and con- 
tinued to vomit duodenal contents copiously all day. The \'omiting stopped 
during the night, but at 7 a.m. on the next day he suddenly turned grey, and 
died in about two minutes, without shon-ing any distress or cyanosis, seven 
days and twenty hours after the operation. 

Post-mortem Examin.vtiox. — A partial jiost -mortem -was allon-ed. There 
was acute dilatation of the stomach and duodenum as far as the third portion, 
where it n-as adherent to the sac of the aneurj'sm. The sac arose from the 
aorta by an irregular opening measuring 2\ in. vertically and Ij in. horizontally. 
Its axis M-as situated obliquely, projecting forwards, upn-ards, and to the left, 
and measured in. The horizontal measurement was Sh in. and the antero- 
posterior 21 in. There had been no rupture of the sac, no formation of 
dissecting aneurysm, and no leakage at the site of puncture. The sac M'as 
filled with dense firm clot, adherent to the walls, but for the most part of 
recent appearance. That on the left anterior part was 1 in. thick, red and 
partly laminated. The clot near the aorta was flaky, and some of it had been 
separated before I saw the specimen, but otherudse the whole aneurysm u-as 
full of dense, firm, even clot in which the wis25 lay e.xpandcd equally. The 
ends of the wires for about half an incli were free of clot and lay close to the 
opening into the aorta. On remordiig some of the clot ndth a scalpel from 
between the wires the section -was found to be firm and pale, and the clot 
could only be remo\'cd by cutting it. Microscopically, it showed fibrin, but 
no organization. The walls of the aorta and iliac vessels showed atheroma. 

It was unfortunately my lot to be away for a da}' at the time the dilata- 
tion of the stomach occurred and when the post-mortem examination was 
made. Stomach lavage or an anterior gastro-enterostomy might possiblv 
have saved this jratient. By the time I saw the specimen the surrounding 
IDarts had been removed, including the bifurcation of the aorta, and the details 
of the arrangement of the arteries and veins with resj^ect to the sac could not 
he ascertained. (It is better to harden these specimens in situ and then 
examine them by cutting a window or udndows before proceeding to a more 
detailed prej^aration of the siDecimen. They should not be cut in half, as the 
wires become displaced.) Some of the flaky jrortion of the clot near the 
opening into the aorta had also got rubbed off. Apparently there was no 
embolus and no tluombosis of any of the mesenteric vessels. It is difficult 
to avoid the conclusion that, had this patient survived the acute dilatation 
of the stomach, he would have been cured, but whether the large opening 
into the aorta would have shed emboU or not it is difficult to say. It is 
clear from the way in which the wires are arranged that the major part of the 
contents of the sac was liquid when the wires were inserted, and that in 
ajiproximately eight days nearly the whole of the contents had become solid, 
and in due course would ha-\-c become organized. 

In most of the cases of natural cure — a subject I hope to consider some- 
what exhaustively at a future time in connection with the clinical duration 
of the disease — the usual condition found in a saccular aneurysm is that 
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the solid mass of laminre shows a concave, smooth surfaee continued close up 
to the margin of the orifice and sometimes extending into the aorta. The great 
mass of evidence, notabty in internal arteriovenous aneurysm, is against the 
occurrence of the detachment of organized clot. 

Since the last summary of results of the 16 cases rvhich appeared in the 
British Journal of Surgery in 1921i, ive have now to add five more (Nos. 
17 to 21) as mentioned below. General Sir M. P. Holt has fortunate^ called 
to mind tw'O cases which had been missed. One of these, a case of subclaiian 
aneur3’^sm, in wdiich the patient died five years later from haemorrhage, will 
not be included here ; the other is No. 17 below. In a third, a male, 
F. E. N., 49, a boiler-scraper, w’ith a strongly positive Wassermann reaction, 
there w'as a saccular aneurj^sm of the ascending arch the size of a large 
orange ; death occurred from dj'^spnoea tiventy-eight daj^s after operation, 
and verj'^ little ante-mortem clot ivas found round the wires. The case has 
not been published, but from the notes I have seen it appears that death 
was not hastened b}'^ the operation. The other three cases are recorded 
in this number of the Journal, and I am greatl}'’ indebted to the authors 
for having allowed me to see their manuscripts so that the summary could 
be brought up to date. 

17. Male (abdominal), died of peritonitis 7 daj^s after operation (Lentaigne). 

18. Female (ascending aorta), died 8^ months after first operation (Wakelcy). 

19. Male (abdominal), died 8 daj's after operation (Coll). 

20. Male F. E. N., 49 (ascending arch), died 28 days after operation. 

21. Female (abdominal), died 6 weeks after first and 12 daj's after second 
operation (Marshall). 

In the absence of anj' authoritative statement of the clinical duration 
of aneuri'sm it is difficult to assess the value of anj'^ particular method of 
treatment. While America holds the world’s records for thoracic aneurysm 
treated b}’ wiring and electrolj’^sis, Dublin holds the record for abdominal 
aneuiysm treated bj^ wiring alone. The medical profession in Dublin in the 
past have added so greatly to our knowdedge of the disease that it is most 
fitting that Sir AYilliam Wheeler’s first case, a male (T.), age 38, with a positive 
Wassermann at the time of operation on Aug. 30, 1910, should be alive and 
working in a brewerj^ to-da}% 14 v'ears and 6 months later. His second case, 
a male of 30, lived in good health and died 4 jmars and 8 months after opera- 
tion from leakage of a secondary dilatation ; the sac post mortem was solid 
(King-Fretz). Lawson’s patient lived lOi j'^ears ; no details could be ascer- 
tained of the pathological state. Up to the present time, in the remaining 
eleven cases of abdominal aneurj'sm, one patient lived a j'ear, one some months, 
one six weeks, and the other eight died wdthin nine daj^s of the operation, at 
leant three of them from acute dilatation of the stomach. Some of the others 
maj' have died of this, but the accounts are not complete. The three cases 
were Wheeler’s third case, Marshall’s, and mj' oivn, and it is clear that tlic 
condition arises either as a result of the change occurring in a consolidating 
sac or as a result of some nervous or vascular change induced b}' the trauma. 
In Marshall’s case the distention was alwai’s threatening, but nei'er excessn c 
until tweh’c hours before death. 

Box and Cuthbert Wallace,- reviewing IS fatal cases, saj' : “ The actua 
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exciting agent is obscure. The eondition has appeared to follow or be associ- 
ated with trauma, surgieal operations, possibU the administi-ation of cldoro- 
form, lung disease, empyema, retroperitoneal suppuration, and, espeeiall)’^, 
aeute infective fevers and other febrile conditions of obscure origin ... It 
is probable that pyloric obstruction, spasmodic or otherwise, has no part in 
producing the condition, for in no instance has mechanical obstruction been 
demonstrated, and in four of the recorded cases the duodemmr was dilated 
as well as the stomach Morris^ considers that the secretion of such enor- 
mous quantities of gastric fluid may be due to an error of nerve influence or 
to an alteration in the circulation in the organ. It cannot be said that our 
knowledge is much gi-eater to-day. That the condition has followed operations 
involvmg the solar-plexus area and has occurred after operations on the 
kidnej’’ — ^perhaps from the pressure made to bring the organ into the wound — 
does not necessarily show its cause. With its great mortality it wOl turn 
the scale in cases of the wiring of abdominal anemysm, and it seems to me 
that in such cases, and certainly when the sac is in the region of the coeliac 
axis, a gastro-enterostomy should be done at the time of the adring. In most 
of such cases the anterior operation wiU necessarily be chosen. 

The present condition of Case 5 (female, aneurysm of ascending part of 
arch) is that the patient is U\'ing and shows pulsation in the chest and suffers 
pain. Tills is 5 years and 10 months after the first, and 4 years and 7 months 
after the second operation (Sir D’Arcy Power). 

It may be mentioned here that in 41 fatal cases of aneurysm of the 
abdominal aorta investigated consecutively and which had not been treated 
surgically, the mean age was S3-6 j’-ears (standard deviation 7*9), the mean 
‘chnical duration’ 13-3 months (standard deviation 9-6), and that the longest 
noted was onU 42 months. A large nmnber of cases have been investigated 
since these figures were compiled, and I hope to be able to give them at a 
later date. Sir William Wheeler’s two successful cases and Lawson’s case 
are entirely beyond these figures, and so were the cases recorded by Langton 
(11 years 10 months) and Morse (4 j'cars) -wired by the older method. It is 
now clearly proved that the dull-gilt wisp is sufficient to initiate active clotting 
in a saccular anemysm even in an actively sjqjhihtic patient, and that it is 
unlikely to project through the 02 Jening of the sac. The wires do not become 
dissolved or broken, and appear to cause no trouble after manj^ years. It 
would appear that the emplojunent of electrolj^sis is not essential to start the 
clotting, and the experiments of Dawson Turner^ amply confirm this. If 
electrolysis is enqfloyed, he recommends zinc as the electrode. Macdonagh® 
may be read in this connection. A simjile waj"- woidd be to coat alternate 
strands of the wisjJ with zinc. 

II. ANEURYSM OF THE ABDOMINAL AORTA. 

By C. JENNINGS MARSHALL, Loxnox. 

iL-s. L. G., age 46, a widow, nulliparous, referred by Dr. F. G. Chandler, 
had undergone bilateral salpmgectoray twenty years ago following a mis- 
carriage. Her mother had died of phthisis. There had been pain in the left 
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side and in the middle of the back for nearty two years ; the onset was after 
an attaek of influenzal pneumonia. It had become much worse since attacks 
of ‘ dysentery ’ four and two months back ; there was constant aching, rvith 
exacerbations, the patient Avas unable to lie upon the left side, and during 
the last tAA "0 Aveeks had had practicallj'^ no sleep, and AA^as beginning to find 
the suffering utterl}'' intolerable. She begged for something to be clone, at 
AvhateA’^er risk. 

Ox Exajiixatiox. — There Arms a sAA-elling in the epigastrium, slightly to 
the left of the middle line, about the size of a tangerine orange, AA'ith e.xpansile 
pulsation and a pronounced thrill. The femoral pulses AA'ere present and not 
obAuouslj'’ delajj-ed. There AA'as tenderness over the loAver dorsal A^ertebra;, 
but no angulation Avas eAudent. The physical signs of the SAvelling did not 
alter in the knee-elboAV position. Radiography shoAved a rounded ojracity in 
the epigastrium corresponding AA'ith the SAA'elling ; no A'ertebral erosion could 
be made out. Dullness and defecth'e air entry Avere noted at the left base. 
The Wassermanir reaction Avas negatiA'e. 

The diagnosis Avas made of aneurj'sm of the abdominal aorta, at or beloAA’ 
the origin of the coeliac axis. In aucav of the thrill, it Avas thought a compara- 
tiA'ely saccular form m.ight be present, and therefore that the case Avas faA'our- 
able for some attempt to induce coagulation. Wiring Avas agreed upon. 

Operatiox. — U nder local anajsthesia a left paramedian epigastric laparo- 
tomy Avas performed. The gastrohepatic omentum Avas painted AA'ith novocain 
1 per cent, and then diA'ided for a fcAv inches. The stomaeh Avas draAA’ii doAvn 
gently, and tlie aneurysm came into A'ieAV aboA'e the pancreas, AA'hich Avas 
slight!}’- pushed forAvards. OA'er a prominent area a small quantity of noA'ocain 
Avas injected, and then a purse-string suture of fine silk Avas inserted and left 
loose. The aneurysm AA'as uoav punctured Avith an upAvards and backAA'ards 
thrust ; the trocar appeared to be freely mobile in the sac, as if there AA'cre 
little, if any, clot present : on remoA'al of the stilette blood spurted OA'er the 
end of the operation table. The loaded cartridge Avas then engaged in tlie 
cannula and the blunt stilette pushed onAvards. To one’s consternation jam- 
ming occurred. The cartridge AA'as removed, the opening in the cannula 
stopped AA'ith the finger, the Avisp removed from the cartridge, and then fed 
into the cannula Avrong end first. The bhmt stilette Avas then able to push 

••• ^ *4-*l 

it inside the aneurysm ; the cannula Avas remoA'ed and the purse-string tier.. 
There Avas no leakage of blood, and the abdomen Avas closed. 

The unfortunate contretemps AA'as due to defectiA'e manufacture of the 
cannula and cartridge, so that after the electroplating they did not register 
exactly. In the small gap so caused at the breech end the ends of the AA'isp. 
tending alAA-ays to e.xpand, had impacted. As the AA'isp AA'as finally introduced 
AA'i'ong end first, it Avas, of course, to be feared that exjiansion Avould be defec- 
tive, the ends of the Avires being expected to catch against the aneurysmal 
Avail and in any thrombus alread}^ present. This Ai'as substantiated by a 
radiogram taken ten days after the operation {Fig. 61). 

The patient slept poorly the night after operation ; for a fcAV days there 
Avas considerable flatulent pain, and then there Avas pronounced abatement 
of the symptoms. The aneurysm, though no smaller, seemed to be distinctly 
harder. 
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Three rveeks after the wiring, however, the pain again became intolerable, 
worse, if anjiiliing, than before ; the swelling was distinctly larger, and had 
extended downwards. The patient got no sleep, could eat little, and constantly 
complained of flatulent pain, though there was no intestinal distention. 

A second wisjr was introduced a month after the first, the same technique 
being used ; the apparatus had been altered and no hitch occurred. There 
was again relief for three or four days, but then the pain returned and became 
very severe, both in the back and in the abdomen. The patient constantly 
urged that there was flatulence which should be relieved by puncturing the 



Fig, 01. — ^jVneurysm treated by wirinir. 


bowel to let the gas out. Death took place tweh'e days after the second opera- 
tion ; during the last tweh'e hours there was actually great abdominal 
distention. 

PosT-MonxEM Examixatiox. This was made by Professor A. Piney. The 
upper abdomen contained blood to a small amount — about S oz. There was a 
most striking acute dilatation of the stomach and duodenum down to the 
third stage of the latter, where there appeared to be compression between the 
aneurysmal sac and the superior mesenteric vessels. The sac (Fig. 62) was 
the size of a fist, having extended downwards and to the right, carrying for- 
wards the pancreas and the duodenum at its lower part. The origin appeared 
to be immediately below the coeliac axis. The neck was comparatively 
narrow, about IJ in. by f in. Slight leakage had taken place on the right 
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side, nearly 2 in. from the point at -wliich the trocars had been introduced. 
The whole of the aorta showed severe patehy mesarteritis, and there was 
a second small aneurysm at the level of the left bronchus whiclr had been 
compressed, with collapse and carnification of the lower lobe of the left lung. 

The first wisp was seen to have 
reached to the neck of the sac and its 
‘handle’ to be protruding slightly into 
the lumen of the aorta. It had ex- 
panded but little, the wires being jjartly 
caught among each other, partly held 
by the walls of the sac. The rvhole 
surface of the wisp, however, 
ticalty covered bj'' very adiier 
of firm fibrin which rvere moj 
to peel from the wire. T1 
wisp, its end in contact with 
had parity expanded and v'as 
distally in recent thrombus wlii 
completety filled tlie aneu- 
r3'^sm, and projected bj’^ a 
small tongue into the lumen 
of the aorta. The cut sur- 
face of this thrombus showed 
irregular whitish laminations, 
and its iDeriphery was becom- 
ing adherent to the wall of 
the sac. In one place only 
could organized clot 
tected, viz., as a thin 
anteriorlj^ under the 

There was no 
affection of the posterior 
of the aorta, no vertebra 
sion. The viscera 
show'ed no striking 
ity. In Fig. 62 the 
are shown displaced ini 
aorta. This occurred i 

tioning the specimen. In the Fic. G2.— Post-mortem appearance of aneurysmal sac. 

undisturbed state the expan- (^Heproducccl ty vprmission jrom Mamltatl and Ptney's ‘ Texthoo. af 
dcd wisp lay entirety em- SurffUal Pall.alom" London. Armld d- Co.) 

bedded in the whorled clot. 

Tlie SpirocJicela pallida was demonstrated bj’’ the Levaditi method in sections 
of the aortic wall. 

There seems to be little doubt that, as a result of the introduction of the 
■wisps into the aneurysm, the sac had become filled by tlirombus whicli ■nas 
in early process of organization. Very careful iiiA^estigation was made to see 
wliethcr the puncture had led to rupture, and the question could be answerc 
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very definitely in tlie negative. Tire acute dilatation of the stomach may 
have been due, as is usually stated, to the pressure on the third stage of the 
duodenum ; in this case there is, however, the possibility of severe disturbance 
of the splanchnic nerves by the sac. The persistent ‘flatulent’ pain seems 
strongly suggestive in this connection. 

Despite the fatal outcome, one feels that the post-mortem findings fully 
justify the use of this method in abdominal aneurysm, 2 :)articularly if saccular ; 
and one would recommend its adoption in other cases. 

UL ANEURYSM OF THE ASCENDING AORTA.* 

By Cecil P. G. WAIvELEY, London-. 

Win. A., male, age 31, married, blacksmith and ex-sailor, admitted to 
King’s College Hosiiital, Nov. 26, 1923 : died Aug. 16, 192J-. 

About six months before admission, patient had a fall on the right shoulder, 
and shortly afterwards noticed a swelling in front of tlie chest, which gradually 
inci'eased in size. The swelling has been associated with a continual aching 
pain in the chest, which was at its worst during the evening, and was just 
severe enough to keeji him awake at night. Recently the pain had been more 
severe, and caused loss of appetite. The patient denied venereal disease, 
was a moderate smoker, and drank beer in moderation, but no spirits. Father 
and motlier both alive and well, and he had two healthy children. 

Ox Exa7iix.4TIox. — The imtient was a man of middle height and beyond 
average physique. There was a swelling on the upper anterior thoracic wall 
just to the right of the mid-lme, about the size of an orange. The skin over 
the swelling was tense, red, and shiny. The swelling rvas \isibh’’ pulsatile, 
the pulsations corresponding in time to the ajjex beat. On palpation it was 
elastic, and the pulsation was felt together with the transmitted vibration of 
the closure of the heart valves ; it was dull to percussion. On auscultation 
the heart sounds were heard somewhat distanth', and there was a soft systolic 
murmur, heard best over the lou-er pole of the swelling. 

The patient did not suffer from shortness of breath. He had had a cough 
since leaving the nar-j- eighteen months ago, which had got worse lately. He 
was not discharged from the service on account of aneur 3 -sm. The cough was 
drv, there was no phlegm, and at no time had the patient coughed up blood. 
There was diminished air entrj' in the right lung, most marked in the scapular 
region jiosteriorlj-. There had never been am' difficultv' in swallowing, and 
he had never noticed anj’’ change in his voice. The cords were normal. The 
AVassermann test was positive. Pulse 120, respirations 24, temperature 97°. 

The diagnosis of aneurysm of the first part of the aorta was made ; the 
sac had perforated the chest wall and was subcutaneous. 

Op£n.A.Tioxs. — On Nov. 30, 1923, under C. E., the lower limit of the swell- 
ing was exjDosed bj' a curved incision following the fifth rib, and a flap dissected 
up. A No. 2 wisp of wire from a Colt’s apparatus ivas introduced into the 


* Tliis case has also been recorded in the Proceciliiigs of the Poijal Society of Medicine. 
192.‘5-24, Clinical Section, p. IS. 
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aneurysm from belou'. The character of the pulsations changed from expan- 
sile to thrusting. The after-progress rvas uneventful, the oiil}’- feature about 
the swelling being the change in character of the pulsation. Cough and pain 
persisted. The wire was demonstrated in the sac by X rays. 

On Dec. 31, 1923, the operation was repeated, another wisp of wire (No. 2) 
being introduced ; the anaesthetic wms rectal ether. 

On Jan. 12, 1924', the swelling appeared to be somewhat smaller than on 
admission. The patient was free from pain, and the cough Avas much better. 
The blood-pressure Avas 95 sj’^stolic and 65 diastolic. 

On Jan. 25 the patient got up and felt no ill effects on slight exertion. 
At this time a systolic murmur replaced the first sound at the apex, and a 
quiet murmur, systolic in time, Avas audible OAmr the upper part of the tumour. 
Electrocardiogram AAms normal. Medical treatment consisted in administra- 
tion of potassium iodide and mercury. The patient AAms discharged. 

The patient AAms re-admitted on May 21. There AA’as noAA" a second saa'cII- 
ing slightly aboAm and to the left of the original one, and smaller. The 
original sAA^elling had not increased in size since his discharge. The second 
SAAmlling AA-as similar to the first, and on auscultation OAmr it a bloAving 
systolic murmur AA'as audible. Pulse regular, 110, respirations 28, tempera- 
ture 97'6°, 

On Maj'' 23 under gas and oxj'gen ana;sthesia tAA'o No. 2 AA-isps of AA’ire Avere 
inserted, one into either SAA^elling. For a short time aftei’AA’ards the pulse 
improA^ed in Amlume, and the SAA-elling on the left decreased in size and became 
less expansile. During this time the temperature rose in the evenings, and 
a small collection of pus formed under the skin. This cleared up satisfactorily, 
and the patient AA'as discharged on June 28. He AA'as re-admitted on Aug. 16 
in a AA'eak condition, AA’ith a dry, intractable cough. At the site of operation 
there was an unhealed AAmund from AA’hich blood leaked continuously. The 
bleeding rapidlj'’ became more profuse, and the jjatient died on Aug. 16, 
eight and a half months after the first operation. 

PosT-MORTEAi EXAMINATION. — ^Tlic pericardium AA'as obliterated b}'^ dense 
adhesions, AA’hich AA'ere unii'ersal. There Avas no thickening of the parietal 
pericardium. The mitral A'ah'e admitted three fingers. The aortic A’aNe 
AA’as normal and competent. 

There AA’as a large aneurysmal sac on the ascending aorta. The caAutj’' 
AA’as about 4 in. in diameter, and the mouth, AA’hich AA’as situated about 1 in. 
aboA'c the aortic A'ah’e, AA'as about 1-1- in. in diameter. This caAuty passed 
forwards to the front part of the sternum, and Avas filled AA’ith post-mortem 
‘chicken-fat’ — clot. The AA’alls of the sac AA'ere coA'ered AA'ith ante-mortem 
laminated clot. The aorta AA’as dilated, and formed a cavity AA’hich com- 
menced 1 in. aboA’e the aortic A'ah'e and extended in a backAA’ard direction 
toAA’ards the root of the left lung for a distance of about 3 in. This caA’itA 
also contained post-mortem clot. There AA’as an abscess caAuty, AA’hich did not 
communicate AA’ith the aorta, opening on the chest AA’all at the site of the 
aneurysm. 

There AA'as SAqiliilitic inflammation of the root of the aorta, but only a 
slight degree of atheroma AA-as present. The coronary arteries AA-ere patent. 
The aneurysmal sac contained the AA’isps introduced at the ojierations and 
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laminated clot had formed around them. All tlie ■ndsps had expanded 
properly, and no jDart of any of the wires was uncovered. 

The pleura; showed some recent adhesions and contained a little fluid. 
The apex of the right lung was adherent to the chest wall, and the upper lobe 
had collapsed owing to the pressure of the aneurysm. The right middle lobe 
was adherent to the mediastinum in contact with the sac. There was a small 
scar on the right kidney. 


REFERENCES. 

^ Power, Sir D'Arcy, Bril. Jour. Sing., 1921, ix, 3G. 

- Box and Cuthbert W.vllace, Trans. Clin. Soc. Loncl., 189G, xxxi, 241. 
“ Morris, Trans. PalJioI. Soc. Lond., 1883, xxxiv. 

’ Turner, Dawson, Proc. Boy. Soc. Med. (Elect. Sect.). 1908, i, 124. 

^ Macdonagh, The i\'alure of Disease, 243. 




120 THE BRITISH JOURNAL OF SURGERY 


EXTRAVASATION OF BILE. 

By ZACHARY COPE, London. 

{Being a Hiin/erian Lecture delivered before the Royal College of Surgeons of England 

on February 2, 1925.) 

The body is provided ivith various kinds of tubes Avhich convey the different 
fluids to their appointed destination. As the result of injuiy or disease any 
of these tubes may leak, so that extrai-asation of a fluid is a common patho- 
logical phenomenon ; in the case of blood it is an every-day occurrence, ivith 
urine not an uncommon happening, ivhilst it is only too frequent for the 
surgeon to hai'e to deal with extravasation of gastric or duodenal contents. 
Extrai^asation of bile is less common, but not i^eiy rare ; }'et it is most difficult 
to find anything more than a passing reference to the subject in any but 
the Continental literature. English and American surgeons must be well 
acquainted with the condition, but have, so far as I can find, not thought it 
worthy of their detailed consideration. This statement applies with parti- 
cular force to that variety of extravasation in which no perforation of the 
biliary tract is discoi^ered at autopsy or operation. When a series of such 
cases came under my observation, therefore, a further consideration of the 
subject seemed necessary. 

The anatomical course of the bile-duct is well known. After leaving 
the liver by the right and left hepatic ducts, the bile flows through the 
common hepatic duct which is formed by their junction ; the common hepatic 
is joined b}’" the cystic duct, and the combined trunk — the common bile-duct 
— courses down in the right free edge of the gastro-hepatic omentum, behind 
the first part of the duodenum, and behind or through the head of the 
pancreas, to join the second part of the duodenum. The gall-bladder may 
be regarded as a blind dilated recess of the cystic duct. 

The peritoneal relations of the ducts are important. The gall-bladder 
and cystic duct are covered by peritoneum over the greater part of then- 
surface, but there is a var)dng bare area on the side towards the liver aiul 
portal fissure. The hepatic ducts and upper third of the common bile-duct 
are clothed Avith peritoneum, but the loAver two-thirds of the choledochus are 
retroioeritoneal — a fact AA-hich aa’c shall see has a rather important bearing 
on some cases. The loAA-er end of the common duct is, in a considerable 
percentage of cases, embedded in the substance of the pancreas, but often 
it merely lies in a gi-ooA'e on its posterior aspect. 

The structure of the gall-bladder and bile-ducts consists of a mucous 
membrane, a fibromuscular Avail, and a peritoneal coat {Fig. 63). The 
muscular coat is not A'ery thick, and, so far as my obserA'ation goes, seldom 
undergoes hypertrophy in order to OA’ercome obstruction. In this it differs 
greatly from the musculature of the intestines and the ureters. Obstruction 
of the common bile-duct is generally’- accompanied by a dilatation and thinning 
of tlie AA-all of the duct aboA'c the obstruction. 
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The mucosa of the biliary tract is furnished u-ith a large number of 
mucous glands. These glands ai-e frequently large, and send their ramifica- 
tions down to and — as Luschka^ showed sixty years ago — sometimes through 
the muscular coat. I am told that the occurrence of these glandidar acini 
under the serosa of the gall-bladder is well known to pathologists and is some- 
times used to puzzle the student, who may naturally think that carcinoma 
is beginning ; and yet I cannot find this anatomical point referred to in any 
English pathological or anatomical text-book, though it may be of some 
considerable pathological importance. {See Fig. 63.) 

It is well to remember that the first and second parts of the duodenum 
contain chiefly bile, except for a short time after meals. The duodenum, liver, 
colon, and gall-bladder are in close I'elationship, and adhesions readily form 
which tend to limit extravasation. 

Bile is secreted at low pressure, and though, if tliere be a lateral opening 
in one of the ducts, bile will escape, yet so long as there is no obstruction 
beyond the opening, the fluid tends to run in the correct channel and the 
unnatural opening tends to close. The surgery of the common bile-duct 
would otherwise be an unsatisfactory procedure, for it is a common operation 
to open the duct and leave it unsutured or only partly sutured. So long as 
a drain is put domi to the duct it heals readily. Xo surprise shoidd therefore 
be felt if an injury of the bile-ducts or gall-bladder should heal up fairly 
quickly and leave little trace of its exact position. Since this point has 
bearing on our subject, I will illustrate it by recounting a case which was 
under the care of my colleague, Professor Pannett, two years ago, and which 
he kindly gave me permission to mention. 

Cose 1. — Jolui S., age 10, was knocked down by a motor-car wliich doubled liim 
up and ‘winded’ liim. He vomited a little blood. He was kept in bed for two days, 
then got about a little, but about twelve days after the accident there was a recur- 
rence of abdominal pain and the abdomen became distended. "When admitted to 
St. Marj-'s Hospital two weeks after the accident, liis abdomen was distended, with 
general rigidity and tenderness. At operation. Professor Pannett found half a 
bucketful of fluid in the peritoneal caHty The fluid contained much bile. There 
was no rupture of the hver, but an undetermined lesion of the bile-duct in the region 
of the junction of the hepatic, cystic, and common bile-ducts. Tliere was soft 
inflanmiatorj’ infiltration in this region, and the exact site of the escape of bile was 
not detected. The gall-bladder was collapsed. The gall-bladder and the site of 
injurj’ were drained, and a good recoverj- followed. 

There are many similar instances published which show the natural 
tendency to closure of any rupture of the ducts. A certain amomit of bile 
escapes, but a deposit of fibrin occurs and seals the openmg. There is no 
difficvdty in appreciating how, in mam' cases, extensive extravasation is 
prevented by three factors : (1) Low pressure of bile secretion and possible 
intermittency of the secretion ; (2) Natural tendency to closure of the 

opening ; (3) The readiness u-ith which adhesions form to neighbouring I'iscera. 
This tendency to closure is not so well marked in the other muscular tubes. 

Bile ma}' be extravasated from any of its containing channels, and will 
imrsue a different course according to the situation of the part from which 
it escapes. Since by far the gi-eater surface of these channels is covered by 
peritoneum, it is to be expected that the majority of cases will show leakage 
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into the peritoneal cavitj^, and such is the fact. Yet there are a certain 
ntunber of cases in which the bile finds its Avaj'' chiefly into the retroperitoneal 
tissues. This maj'^ occur primaril}’’ from a part of the biliary tract which is 
uncovered by peritoneum, or secondarily by an intraperitoneal collection 
bursting through into the tissues behind the peritoneum. Amongst the total 
of 384 biliar}’^ fistute enumerated bj'^ Naunyn,^ there were but 4 which were 
retroperitoneal. I do not doubt that others have seen such cases, but I 



Fig. 03.. — Section through the wn.l of a gall-bladder, clearly showing a mucous gland outside 
the muscularis mucosa;. (Kindly lent by Professor Newcomb.) (X37.) 

have not been able to find any clinical account of such a condition in modern 
surgical literature. IMy two cases were as follorvs : — 

Case 2. — Mrs. K. P., age 32, tvas taken with acute epigastric and right iliac 
pain at 8 a.m. on June 9, 1922. The epigastric pain ceased next day, but the iliac 
pain continued, and there was slight pain on micturition, and also over the front 
of the right clawcle on breathing. 

IMien I examined her at St. Marj-'s Hospital on June 10 there were tenderness 
and an indefinite s^vclling in the riglit loin, ■where the muscles •vvere rigid. There vas 
not so much tenderness in the right iliac fossa. There was pin-stroke hyperaisthcsi.i 
abo\-e the outer part of the right Poupart’s ligament and the anterior part of the 
right iliac crest. At 10 p.m. on the 10th I operated by a right paramedian incision. 
The appendix ■»vas normal, but free bile was discovered in the peritoneal cawty. 

■was fibrinous lymph under the liver, and some lymph in front of the liver (accounting 
for the clavicular pain), and an infiltration ■with bile of the posterior pane a 
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peritoneum, which was of maximal intensity just to the right of the descending 
duodenum in front of the renal peh-is. TJicre were no gall-stones, and I found no 
perforation of the gall-bladder or bile-ducts. As I wped the posterior peritoneum 
drj^ it almost immediately wept bile once more, though I could see no opening in the 
peritoneum. 

I drained the gall-bladder and the subhepatie pouch, and an uninterrupted 
recover}’ took place. 

The notewortliy points in this case are tiie absence of jaundice, tire 
possibility of localizing the lesion by the anatomical symptoms, and the failure 



Fig. G4. — Section through the lower end of the common bile-duct, showingthe absence 
of t}io inuscularis miicosro in one place and demonstrating the deep penetration of the 
mucous glands. (Section hindly cut for me by Professor Xewcomb.) ( X 37.) 


to find a perforation which irresumabh' must have existed behind the perito- 
ireum. Such a favourable termination was lacking in the second case, which 
was nevertheless in many ways more remarkable. 

Case 3. — Jlrs. A., age 50, was admitted to tire Bolingbroke Hospital on Slay 27, 
1921, with a history that forty-eight hours pre^^ously she had been taken with 
abdominal pain — first epigastric, then right iliac. She vomited, lllien I saw her 
soon after admission I noted that she was a very stout woman, and that there was a 
fomentation scald in the right iliac region, where there were tenderness and muscular 
rigidity. Pin-stroke In-pcncsthesia was noted as a band about 2 in. broad above 
Poupart's ligament and the iliac crest on the right side as far back as the outer 
margin of the erector spin® muscle. There was pain on extension of the tliigh. 
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Appendicitis was diagnosed, and the abdomen opened by a right-iliac-oblique incision. 
No sign of recent appendix inflammation was noted, liowcver, but the tip of the organ 
was discovered separate from tlie rest — clearly from old perforative inflammation. 

The most noteworthy observation was oedema of the posterior parietal peri- 
toneum and retroperitoneal tissues. On incising the posterior peritoneum rve found 
extensive extravasation of bile into the retroperitoneal tissues round the right kidney, 
duodenum, and down to the right iliac fossa ; the bile was green, and glittered -witli 
innumerable cholesterin crystals. The incision was then prolonged upwards, and 
a stone found in and removed from the gall-bladder. No perforation was found, 
but there were omental adhesions, and it was diflicult to explore thoroughly. There 
was no bile in the peritoneal cavity. Drainage down to the gall-bladder and retro- 
peritoneal tissues was carried out. 

The patient died ten days later, but no autopsy was obtained. 

These two cases well illustrate mild and severe forms of retroperitoneal 
extrarnsation, and for their eausation one must assume a leakage from the 
retroperitoneal surface of the gall-bladder or common bile-duct. Such leakage 
causes irritatipn of the pelvis of the kidney and the upper end of tlic 
psoas, whilst there is likel}’' to be Irt'jJeraesthesia of the twelfth dorsal 
segmental area. 

Intraperitoneal extravasation of bile is more common, and can be caused 
by injury or disease of the gall-bladder, bile-ducts, or duodenum. Tlierc is 
no doubt as to the immediate cause of the extrar^asation in some eases. 
Penetrating or subcutaneous injury of the biliary tract leaves little room for 
doubt, for, er-en though at oireration the actual site of rupture may be diffi- 
cult to detect, the connection w'ith the injury is usually too consecutive to 
be other than consequential. Perforation of the gall-bladder due to gangrene 
or ulceratioir may also lead to extravasation, but the leakage is generally 


localized to the right hyqrochondrium bj'' limiting adhesions. 

Sometimes the fluid which escapes from the duodenum on perforation 
of an ulcer aj^pears to be almost pure bile, and may cause a suspicion ol 
rupture of the biliary tract. Pure bile appears to cause less peritoneal irrita- 
tion than the ordinary' fluid 'which escapes after perforatioir of a duodena 
ulcer, and the symptoms may be less brusque iir onset. The afore-mentionet 
causes are clear, and there is little need to furnish illustrative cases, thoiigi 


such could easily be afforded. There remains, horvever, a considerable group 
of cases in which there is a plentiful biliary extrai'asation, but neither at 
operation nor at autopsy (if such takes place) can any perforation of the 
biliary tract be discovered. This condition has aroused discussion, chiefly i'> 
Germany, -where exhausti^'e and exhausting treatises have been -written, wit i 
rather inconclusive results. During the past ferv years I have had six suci 
cases under my care. To tlrese I will add another patient upon -whom m) 


colleague, Mr. Bryan, operated. 


SYNOPSIS OF CASES, 

Case 4. — iM. IT., age 55, female, was seen by a colleague on Aug. 23, 19-0, 
suffering from agonizing abdominal pain and vomiting. 

Condition-. — Aug. 2.3: Pale, shivering, and in great pain. Leg.s , jg 

Respiration 30, pulse 100, temperature 102°. Slight jaundiee. Slight cpiga 
rigidity. On Aug. 24 there -was distention, ivhieh was inereased next day, j 

pulse was 118, respiration 30, and pain -was less. I was then asked to see licr < 
deeided to operate. 
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OrERATiON'. — Subumbilical incision : inflamed intestines foimd. Epigastric 
ineision : free bile in peritoneum. Gall-bladder adherent to duodenum. Xo stone 
found. Gall-bladder aspirated and drained. Drainage also of peMs and gall- 
bladder recess. 

Result. — ^Recovery. 

Case 5. — Female, age GO. In September, 1921, the patient had abdominal pain, 
first generalized, then localized to right Jn 7 )ochondrium. 

Dlvgn'osis. — ^Acute cholecystitis. 

Opekatiox. — Abdomen full of green fluid. Lymph round first part of duodenum, 
but no perforation foimd. Drainage suprapubic and gall-bladder pouch. 

Result. — ^Died. 

Case 6 (Fig. 65). — C. M., age 55, male. A historj' of jaundiee for three 
ireeks ; on the morning of Jime 28, 1922, there ivas an acute onset of abdominal 
pain and distention. 



Fio. G5. — Bilian’ tract in Case G. Common duct larger than gall-bJadder ; it contained 
40 stones, some as large as a hazel nut. Xo perforation found. ( X f.) 


CoxDiTiox. — Jime 28 : Distended ; much free fluid in abdomen ; tender right 
lumbar region ; verj- large liver ; cardiac murmurs. On the next day there ivere 
haimatemesis and liiccough. 

Result. — Died. (Xo operation performed.) 

PosT-3ioRTE3r. — General peritonitis. Bilious purulent exudate ; no perforation 
found ; common duet enormously dilated, tvith mam* stones ; healed tubercle both 
hmgs ; aortitis and small saccular aneurj'sra ; hydatid cyst of right kidney ; adlierent 
pericardium ; patent foramen ovale ; tape-worm. 

Case 7. — Female, age 79, was seen on Aug. 20, 1923, with a lustorj- of six days' 
abdominal pain ; acute onset, then remission, and exacerbation. 

CoxDiTiox. — Signs of general peritonitis. Distended abdomen ; congestion of 
lungs ; weak heart action. (Consultation with a physician.) 

Operatiox. — Free bile in peritoneal caiity, especially in right In-pochondrium. 
L\-mph over ascending colon ; no perforation found ; drainage of peritoneal ca 3 -itv 
only “ ■ 

Resut-t. — Died same day. (Xo autopsy.) 
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Case 8. — Female, of middle age, seen on Nov. 19, 1923, had a history of in- 
digestion for years, sometimes vith jaundice ; attack of abdominal pain on Nov. 10. 
There was a remission of symptoms, but she became worse again on the 17th, with 
frequent vomiting, and pain on top of shoulder. 

Condition. — Nov. 19 : Abdominal facies ; looked moribund. Pulse 108, 
almost imperceptible. Abdomen tumid and tender all over. 

Diagnosis. — Ruptured gall-bladder or duodenum. 

Operation. — Right paramedian incision : bile in peritoneal cawty ; no per- 
foration of duodenum ; dense mass of adhesions in biliary recess. No gall-stones 
felt, but gall-bladder impossible to identify. Drainage of biliary recess and of pelvis. 

Result. — ^Against expectation the patient improved, and left the nursing home 
in a month. Soon after had acute attack of abdominal pain, and succumbed. 

Case 9. — S. H., female, age 55. Wien seen on April 5, 1924, had had five weeks’ 
abdominal pain, ivitli vomiting, sweating, and attacks of faintness for one week. 

Condition. — Subnormal temperature ; distended abdomen ; pulse normal. 

Diagnosis. — Intestinal obstruction. 

Operation. — On opening abdomen, bile welled up ; large liver and gall-bladder. 
Three-quarters of a pint of bile aspirated from gall-bladder ; two gall-stones removed 
from gall-bladder. No perforation of duodenum or bile passage discovered. Gall- 
bladder and peritoneal cavity drained. 

Result. — Died within twenty-four hours. (No autopsy.) 

Case 10 (Mr. Bryan's case). — iMale, age 26. History of fiatulence for some 
weeks. At 5 a.m. on June 14, 1913, patient had acute right hj-pochondriac pain 
going through to lumbar region ; vomited. There was a history of a similar attack 
six months before ; never jaundiced. 

Condition. — Pulse 104, temperature 101°. Slightly rigid and tender right 
hypochondrium ; chest nil ; rectal examination negative; no jaundice. Juno 15: 
slight jaundice. Collapsed in afternoon and became distended. 

Operation. — Acutely distended pink gall-bladder. Golden bile staining of 
portal fissure region before gall-bladder opened. No perforation found ; no stone 
found. Gall-bladder aspirated and drained. No peritonitis. 

Result. — Recovered. 


Ill none of these cases W'as any definite perforation found. It will thus 
be seen that the clinical symptoms of intraperitoneal extrat^asation of bile are 
very variable. The picture is that of an acute or subacute peritonitis origin- 
ating in the right upper quadrant of the abdomen. The onset may be acute 
or gradual ; jaundice may be present or absent ; gall-stones may be found in 
the gall-bladder and ducts, or the biliary passages may contain nothing but 
bile ; there may be a subnormal, normal, or elevated temperature ; and 
abdominal tenderness, rigidit}^ and distention vary greatly in dcgi'ce. In the 
midst of this variability there is one feature which is almost constant, i.c., 
the remission of sjmrptoms after the first acute onset. Remission of sym- 
ptoms is unfortunately a common occurrence in many acute abdonuna 
disorders, but perhaps in none is it so marked and dangerous as in extravasa- 
tion of bile. Omental adhesions form, and for the time easilj^ stop t le 
progress of the bile, which is under low pressure ; the patient and doctor 
think more lightlj' of the condition, undue liberfy and exercise are allow cc , 
and extension of the disease occurs. Only thus can we account for t ie 
advanced stage of the disease in several of the cases under review. Clear \ 
the remedy is to consider every case of right hjqiochondriac peritonitis as 
dangerous. 
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CAUSES OF BILE LEAKAGE. 

We -will now consider the view held in different quarters as to the reason 
for the leakage of bile in these obscure cases. 

The first discussion and experimental work on the question was published 
in 1911 by Clairmont and Haberer.® Their interest was aroused by finding 
free bile in the peritoneal cavity of a man who had stones in the cystic and 
common duct, but in whom no perforation was found in the biliarj' tract 
either at operation or at autopsy. Their experiments seemed to show that 
ligature of the connnon duct in dogs would cause exudation of bile into the 
peritoneal caA-ity without perforation of the biliary tract. They explained 
the leakage as a filtration through the walls of the gall-bladder or duets. 
They assumed “ a pathological process of the biliary passages not micro- 
scopically demonstrable ■' which permitted the filtration. 

Following the researches a host of eager observers and disputants entered 
the field. The filtration theory was supported by Scliievelbein,* who thought 
the channels of Luschka's glands a likely site for leakage ; but opposition 
came from many who thought it more likely that a minute perforation eould 
be overlooked. The suggestion rvas put forward bj’ Wolff® that there might 
be leakage from the intrahepatic canals on the under surface of the hver, 
Avhilst Johansson® tlieorized as to a possible hj'pertrophy of the hunphatic 
canals. 

The filtration theory Avas criticized in 1921 by Ritter," who remarked 
that “ the objection that though none be found there can yet be some perfora- 
tion must be reckoned Avith ” ; and again, “ only A'ery careful macroscopic 
and microscopic examination can giA'e proof as to Avhether perforation existed 
or not ”. 

Burchardt® in 1923, in an elaborate article, came to the conclusion that 
“ the occurrence of an authentic biliarj’' extraA'asation or biliary peritonitis 
AA'ithout perforation is not yet prOA-ed ” ; and that “ a more lAlausible A-icAv 
than the filtration theory is the suggestion that the perforation opening AA'as 
not found or AA'as already liealed My OAA-n obserA'ations lead me to agree 
Avith this suggestion. It AA'oidd be altogether contrary to our knoAvledge of 
inA’oluntary muscular tubes to alloAv that they Avould permit filtration of 
their contents CA'en AA'hen seriously damaged, so long as there was no perfora- 
tion. Much more likely is it that there is a minute perforation AA'lnch allows 
escape of bile AA’hen under tension. After the escape of sufficient bile to reheA'e 
tension the opening may be sealed off by hmiph, so that no more fluid enters 
the peritoneal caA'ity. This process may occur from time to time until 
the symptoms are so serious that surgical interference becomes imperatiA'e. 
The minute perforation is sometimes in the gall-bladder, but undoubtedly 
sometimes in the ducts, since in scA'eral cases the gall-bladder Avas tenselA’ 
distended but not leaking. The nature of the pathological process which 
causes the minute perforation must be presimied to be a small area of infec- 
tiA’e or tramnatic ulceration of the mucosa. The bihary tract is A'erj' prone 
to infection, and is liable to trauma of a special type, i.e., that caused by a 
passing stone. It is needless, and indeed imjAOSsible, to inA'oke a gall-stone 
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as the onty cause of injury to the ducts, for in mauj^ cases no stones are found 
and no definite history of colic is given ; but that it is a possible and even 
likely cause in some cases I have no doubt. On one occasion when I opened 
a man who showed signs of right hjqrochondriac peritonitis, and who gave a 
perfectly tj'^pical history of biliary colic with sweating aird writhing for several 
hours, I found no perforation of the duodenum or gall-bladder, but mucli 
IjTOph round those viscera, and a much thickened right free edge of the 
gastrohepatic omentum, with some green bile showing under the peritoneal 
cornering of that structure immediately'^ over the position of the common duct. 
Though no gall-stone was found or obtained from the faeces, I helieve that 
a stone had passed, had stretched the common duct, and allowed slight leak- 
age of bile. It is a tempting hy'pothesis to assume that the glands of Luschka 
prov'ide a ready channel for spread of bacterial infection and for leakage of 
bile. {See Figs. 63 and 64.) 

There is no clinical doubt that the peritoneum is the strongest safeguard 
against intraperitoneal extravasation. If there is ulceration within the bile- 
ducts, no leakage is likely to occur into the peritoneal cavity until the peri- 
toneum itself is damaged. It is not uncommon to see a very tensely distended 
gall-bladder with severe ulceration of the mucosa, but a fairly healthy silvery- 
white peritoneal co^'ering which allows no leakage. 


The Differential Diagnosis has to be made from the other causes of 
spreading peritonitis originating in the right side of the abdomen. The chief 
conditions are : cholecystitis, perforation of a duodenal or pj'loric ulcer, 
appendicitis, acute or subacute jrancreatitis. 

In the late stages, •when there is an e.xtensi^'e peritonitis, one cannot 
exclude intestinal obstruction except by considering very carefully the previous 
history. In cases of appendicitis and perforated ulcer the history is usually 
sufficient to guide to a correct diagnosis. I see no way of differentiating 
many cases of cholecy'stitis and pancreatitis from the results of a leakage 
of bile. 

So great is the difficulty in diagnosis that Ritter in 1921 stated that the 
correct diagnosis of biliary peritonitis had never been made before operation. 
That statement needs some modification, for it was in August, 1920, that I 
diagnosed one of my cases as peritonitis from a ruptured gall-bladder and 
found biliary peritonitis at operation. On referring to the symptoms in this 
case it will be found there were slight jaundice and a history of epigastiic 
pain and increasing symptoms of peritonitis to guide me. In my other eases 
I made incorrect diagnoses. I think in the future diagnosis may possibly he 
helped b}' finding bile in the blood. 


Treatment. — The treatment of biliary extravasation is by opcrath c 
measures. The bile must be allowed to escape from the peritoneal caMt\ 
so far as is possible, and any tension in the biliary passages must be reducec . 
In a patient who is very ill, merely drainage of the peritoneum and of t le 
gall-bladder is called for. 

If the biliary ducts ajipear normal and the bile appears to be escaping 
from the gall-bladder, it is a natural procedure to remove the gall-bla cr, 
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proAded the patient’s condition -warrants it. Anj' stones in the common 
duct should be removed. 

With the present late-coming of these cases, however, the mortality is 
very gi-eat. Six out of ten of the cases mentioned in this paper succumbed. 
It is quite clear that the curing of acute abdominal disease depends chiefly 
upon earl}’- diagnosis. 
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CARCINOMA OF THE VERMIFORM APPENDIX. 

By ERNEST H. SHAW, London. 


An interesting primary tumour of the vermiform appendix is met witli 
occasionallj’^ by the irathologist. It oceurs usually as a small round yellowisli 
growth situated, in nearly all cases, at the distal end of the organ. Micro- 
seopieally the tumour is found to consist of colonies of rounded cells lying 
in well-marked alveoli, and often seen invading the muscular wall. In some 
specimens the cells aetually reach the peritoneum. In addition to the round 
cells there are also present columnar cells whieh are arranged in a ring-like 
manner. These cells varj'^ in number in different speeimens, usually scanty, 

but the}^ may be quite numerous. 
Vaeuolation of the cell bodies is 
eommon. 

Like other observers I have 
been at a loss to account for the 
origin of these cells. What par- 
ticular kind of cell in the wall of 
the appendix could one look upon 
as being the parent cell ? 

In writing my reports on tliese 
tumours, I have been obliged to 
state that the cells of the gi'ou'th 
have the general arrangement and 
infiltrating character of carcinoma, 
and to modify this by adding that 
the clinical course of the growth is 
usually that of an innocent tumour 
— clearly an unsatisfactory state of 
affairs both for the jjathologist and 
clinician. 

The problem as to the true 
nature of the tumour has led to 



Fig. CO . — Case 1. Colonies of cells in nlveoli. 
Note rinp of nuclei nrouncl many of the masses sug- 
gesting immature columnar cells, and vaeuolation 
in tho midst of some groups. Matrix composed of 
iibrous tissus. Low.powcr view. (j obj.. No. i 
eyepiece.) 


much investigation and speculation 
by pathologists, the points of interest and importance being : tlic origin 
and tjqje of cell giving rise to the tumour ; and. Is it innocent or malig- 
nant in its clinical behaviour ? 

Some pathologists have labelled this variety^ of tumour by tliat much- 
abused term endothelioma, a name under which so many tumours are classed 
when the pathologist is in doubt Avhether he is dealing with a carcinoma 
or sarcoma. I have always been at pains to avoid using this term, and sought 
every avenue of escape from it. In spite of this dislike of the term, I iia\c 
fallen to the temptation and used it occasionally in a fit of desperation and 
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as au easv wav out of a difficulty. There can be no doubt that endothelial 


eells do proliferate like all other 
cells of the body and give rise to 
tumoui's, but I could never see any 
real justification for labelling these 
primary tumours of the appendix 
with the term endothelioma. En- 
dothelial cells are oval or spindle 
in shape. The . appendix - tumour 
cells are round and columnar. 

After my last specimen was 
received and reported on in the 
usual way, I began to ponder over 
these growths again, and to wonder 
whether I could discover anything 
definite as to their real origin and 
nature. The important point of 
after-history of the patients from 
whom the tumoms were removed 
seemed a valuable one to investi- 
gate. I went through my private 
records and those in the Patho- 
logical Department at the Royal 
Northern Hospital : the list of cases, 



Fig. C7 . — Case 1. Edge of same growth, 
showing small round-celled indJtration and several 
Lieberla\hn’s glands in the upper part of the field. 
Tlie mucous membrane is invaded and partly des- 
troyed at this spot. (Same magnification.) 

with all available and relevant details, 
is given in the following 
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Fig. 6S . — Case 1. Several large -groups of cells showing 
vncuolation and an attempt at tubular formation. Tlie cell 
masses have shrunken away from the alveolar walls durinc the 
process of preparation of the section. High power. (J obj., 
Xo. 4 eyepiece.) 


pages. 

The outstanding fea- 
ture revealed in the clini- 
cal data is the presence 
in almost every case of 
sjonptoms pointing to 
some trouble in the region 
of the appendix. In some 
cases there is evidence 
in the specimens of co- 
incident inflammatory 
changes, while in others 
the appendix was normal 
apart from the presence 
of a tumour. Li regard 
to the latter group it 
is perhaps permissible to 
advance the theory of 
interrupted or irregular 
peristalsis of the appendix 
due to the presence of a 
tumour as a cause of the 
s\-mptoms. 
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All the sjoecimens exhibited some kind of swelling or tumour. In several 
it was not possible to tell b)'^ naked-ej'^e insireetion whether the swelling Avas 
due to simple fibrous hj'^pertrophy with obliteration of the lumen — a common 
condition accompanying chronic appendicitis — or to a new groAvth. In others 
the 3'^ellowish colour of the tumour prompted the inquiry as to the possibility 
of tuberculous disease being irresent. The onl}'^ sirecimen in m}^ series in 
Avhich a tumour rvas present in the body of the appendix rvas one apparently 
composed of trvo nodules {see Case 9). They were lying side bj" side, and 
had ulcerated on the inner surface. 

In an effort to elucidate the nature and origiir of the tumour cells, 
I studied closely all the microscopic sections in my i^ossession, and found 
there rvas a striking similarity in the type of cell . present in all the speci- 
mens, and also in the 



Fig. G9 .^ — Cose 3. Illustrating: the general alveolar distribu- 
tion of the tumour cells, which in this field are all about the 
same size and round in shape. Low power, (5 obj.. No. 4 
eyepiece.) 


arrangement of the cell 
masses. As stated above, 
the cells are mostly round 
in shape, and some of 
them are rather large ; 
they lie in well-defined 
alveoli. The nucleus is 
small and round. The 
number of cells in the 
alveoli varies from half a 
dozen oi’ so to a hundred 
or more, and they are 
usuall}'^ packed closely to- 
gether. The alveolar Avails 
are composed of Avell- 
marked fibrous tissue in 
the main tumour, but 
Avhere the cells haA’C in- 
Amded the AA-all of the 
appendix, the muscular 
tissue of that structure 
forms the boundaries of 
the alveoli. 

These tumour -cells 


are quite unlike those 

lining the mucous membrane, which are tall and columnar in shape. AVliat, 
then, is the parent cell? The only large round cells met.AA'ith in the normal 
appendix are those comjAosing the sympathetic ganglia and the island cells 
in the lymph nodules. The question arises: Are either of the latter the 
parent cells of the ncAv groAA-th? Against this theory of origin is the fact 
that these tAvo varieties of cell belong to the connectiA'c-tissue group, am 
cellular tumours of connectiA'e-tissue origin are composed of cells glucf 
together, as it Avere, by an interstitial substance, and not distributed as 
groups or colonies lying loosely in ah-eoli such as occurs in tumours dernce 


from epithelium. 
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The alveolar distribution of the cells in tlie appendix tumours is so 
striking that I felt convinced that the cells must be of epithelial origin. The 
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Fig. 70 . — Case 3. Four small fields selected to sbow tlie variation in tj-pe of ceEs. 
In (-4 ) and (C) vncuolation of the cells is well marked, and there is a tiny central lumen in (.4 ). 
(2?) Shows two well-formed tubules in cross-section. (D) mainlj’ composed of rounded cells 
closely packed. High power. (J obj., Xo. 4 eyepiece.) 


presence of columnar cells in parts of the tumours strengthened this opinion. 
I was also struck by the close resemblance of the microscopic pictures to those 


Fig. 71 . — Case 3. Main growth well 
defined within the muscular wall. Below 
on the right it has penetrated the wall 
and forms a seconclarj' smaller mass. 
Outlying deposits of tumour cells are 
indicated in the muscle and peritoneum 
by tiny black dots, (X 4.) 



of many breast carcinomata. In most of the latter the iiredominant ceU is 
round (spheroidal), but a varying number of cubical and columnar cells are 
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generally seen in some parts of the sections. Following this line of thought 
while examining the sections of the appendix tumours, I began to ai^preciate 
more fully the significance of the columnar cells, which were seen in varying 
number. A group of columnar cells arranged in a ring, with the clear 
protoplasm of each cell on the inner side and a small lumen in the' centre 
of the ring, demonstrated well an attempt at tubular gland formation. Tliese 
rings of cells may lie in the midst of the round cells which form the gi-eat 
bulk of the tumour, or be present in small alveoli of their own. Quite a 
number of such rings were found in one specimen. In another slide two 
rows of columnar cells Avitli a space between the columns clearly indicated a 
tubular gland cut in longitudinal section (see Fig. 76). 



Fig. 72 . — Case 5. Similar location of main tumour rvitliin the appendix ; it is tmusualU 
fibrous and contains numerous blood-vessels. Offshoots of tumour cells are seen invaclinp 
the muscular wall, and a wide area of small colonies is seen in the outer layers of muscle an 
in the peritoneum. The middle portion of the muscle is practicallj' free from grovtli. 
(about X 12.) 


Before accepting the theory^ of epithelial origin of the appendix tumours 
it will be necessary to explain the presence of the round cells in sucli pre- 
dominant numbers. Can it be proved tliat these cells are epithelial in origin . 
Do they arise from the same type of cell as do the columnar cells ? If so, 
why are they round and not columnar in shape ? I think a satisfactory 
answer to this question is to be obtained by^ comparison with the composition 
of carcinoma of the breast and other parts of the body^ As referred to abo^ c, 
most cases of carcinoma of the breast show columnar cells in addition to ic 
predominant spheroidal cell. The same mixture of cells occurs in some 
specimens of nasal and antral carcinomata. It is also seen in the stoniac i. 
It appears therefore that while some cells attain their ty^pical columnar orm 
in the appendi.x tumour, the main bulk of them ha^■c not advanccc ni 
development beyond their primitive circular shape. 
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If Ave accept this theory of origin from columnar epithelium, how can we 
explain the striking difference betAveen the ordinary intestinal groAA-ths AA-ith 
their multitudes of tA'pical columnar-celled glands and the tumours of the 
appendix under rcA'ieAA’ ? 

I A-enture the opinion that, whereas the former groAA’ths undoubtedl}^ 
arise from the surface layer of tall columnar cells, the appendix tumours 
originate from deep-seated epithelial cells which haA'e been cut off in the 
early stage of fcetal life. This is, of course, in conformity AA-ith Colmheim's 
theory of ‘latent embryonic rudiments’ being a source of origin for certain 
tumours. I feel sure that this explanation must be the correct one. 

It may be asked AA'hy, if a fcAA- columnar cells are separated in the course 
of deA-elopment, they do not gi-oAA- into Avell-marked columnar cells in a 
subsequent trmrour ? The ansAver to this question is simple. In A'ery early 
fcetal life all the cells are round in shape ; this is the basic type, and from 
it spring all the higher forms during the dcA-elopment of the compound 
organism. Failure to form tAqilcal colunmar cells from a rudimentary deposit 
of parent eells shoAA’s a A\-eakness in deA'elopmental poAA'er. The cells may 
multiply, but, AA-ith the exception of a fcAA- AA-hich reach the colunmar stage, 
thej' seem ineapable of attaining the higher tAq^e. This weakness in the 
jAOAA-er of full dcA'clopment of cells is seen in most specimens of carcinoma — 
a tAqiical columnar-celled groA\-th usually contains many round epithelial cells. 

From the CA-idence giA-en aboA'e, I feel justified in asserting that this 
particular A-ariety of primary tumour of the appendix belongs to the epithelial 
group. 

Another interesting feature of these tumours is the A-ariability in the 
number and distribution of small round inflammatory cells. In many fields 
under the microscope there is an entire absence of these little cells, and in 
others a fcAA- are seen. In seA-eral specimens they are numerous. 

A feasible explanation for this A-ariation is that the tumour is at first 
deep-seated and AA-ell awaA' from the lumen of the appendix, thus aa-cU shut 
off from septic infection. As it enlarges, the mucous membrane is pushed 
away and stretched OA-er it. The thinned membrane is in tliis waj- damaged, 
and infection by micro-organisms from the gut takes place. Small round-celled 
iuA-asion then occurs in the usual manner. A coincident attack of appen- 
dicitis is another cause. 

The next problem that confronts the pathologist is : Is the tumour inno- 
cent or malignant ? Is it to be labelled adenoma or carcinoma ? First of aU, 
let us rcA'icAA- the accepted characteristics of these tAA-o main groups. 

Carcinoma : 

a. Groups of epithelial cells hing in alA-eoli. 

b. Cells inA-ade and destroy the tissues of the organ. 

c. Cells inA-ade the surromiding tissues. 

d. Form secondary groAA-ths in h-niphatic glands and distant organs and 

tissues. 

Adenoma : 

a. Groups of cells imitate structure of gland from aa-IucIi they arise. The 
tumour may press upon and injure adjoining tissues, but the cells do 
not bchaA-e in the manner described imder (b), (c), (d). 
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It will be seen that the ajipendix tumour eells as demonstrated in mv 

series beha'i'e in the ninii- 



Fio. 73 . — Case fi. Several large collections anti numerous 
small colonies of cells in alveoli with fibrous walls. {§ obj., 
No. 4 eyepiece.) 


ner deseribed as [a) and 
(b). The disappointing re- 
sults of inquiries into tlie 
after-histories of mjr cases 
throws very little light on 
the points (c) and (d). 

At this stage of mv 
labours it seemed very 
doubtful whether it would 
be possible to come to any 
definite conelusion as to 
the innoeent or malignant 
nature of these tumours — 
tumours so malignant in 
mieroscopic structure, yet 
apparently innocenti in 
clinieal behaviour. Jly 
orvn series had failed to 
prove anything clinically. 
Tlien quite unexpectedly 
a rmry important irieco of 
evidence rvas obtained. A 
microscopic section of 
secondary growths in the 


liver was shown at the hledical Society of London by the President, Dr. 


Eustace M. Callender. The pri- 


marj'^ tumour was found in the 
appendix. Dr. Callender has kind- 
ly' placed the section and clinical 
notes of the case at my disposal, 
and it has such an important 
bearing on the subject of this 
inquiry that I feel justified in 
giving full particulars. 

Dr. Callender's Case. — Widow, 
age 53. The patient liad an attack 
of rlieiimatic fever when 10 years 
old, followed by ‘slight lesion of the 
heart". She was always ‘too red’. 
For the past two years attacks of 
diarrhoea accompanied with abdo- 
minal pain occurred. Latterly these 
attacks became more frequent, and 
were accompanied by retching and 
vomiting. On Nov. 15, 1923, she was 
first seen by Dr. Callender, who found 
her well nourished, with plenty of sub- 
cutaneous fat, profoundly cyanosed 



Fig. 74.— Cose G. Colonies of rounded cells m 
alveoli the walls of which are composed of iin- 
stripecl muscle. The growth is also invading tlio 
siibpcritoneal fat. (Same magnification.) 
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and almost pulseless. The abdomen n-as imiversally tender, particularly the upper 
part and right iliac fossa. The patient improved slightly under treatment, but died 
suddenly on Xov. IS, -while 
sitting up in bed. 

Post - mortem examina- 
tion revealed ‘ atheroma of 
coronary arteries and mitral 
valve'. The liver -was much 
enlarged and filled with ma- 
lignant gro-vrths. The appen- 
dix was enlarged to the size 
of a ‘ small Tangerine orange ' 
by the presence of a yellow- 
ish-wliite solid grondh. The 
grondh had not spread be- 
yond the appendix. 

The blood examination 
showed a marked condition 
of polyc\dhremia. 

^licroscopic examina- 
tion of tlie grondli in tlie 
liver shows masses of cells 
contained within well- 
formed alveoli with fibrous 
walls. Some collections 
are small and others very 
large. Necrosis of some 
of the large areas has 
occurred and haemorrhage 
has taken place into some 

of the cell masses. !Most of the cells are round in shape and of medium 

size : the nucleus is small and round. 
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Fig, 75 . — Case C, Colonies of rounded cells closelv 
packed and separated by fibrous bands. obj., 2so. *4 
eyepiece.) 



Fio. 70 . — Case G. Note marked tubule 
in lonjritxulinal stection and other tubules in 
cro^ts-section. The columnar shape of some 
cells is xvell shown. (Same magnification.) 


Here and there columnar cells can be 
seen aiTanged in imperfect rings and 
surrounding a small central space 
(lumen). [See Figs. 77, 7S, 79.) A 
comparison of this picture with those 
presented by the apjiendix tumours 
described abo^■e shows them to be iden- 
tical. There is no room for doubt that 
we are looking at a secondary deposit 
of carcinoma in the liver which has 
originated as one of those curious and 
mysterious primary tumours of the 
appendix. 

Unfortunately sections of the ap- 
pendix grou-th are not a^•ailable ; but 
in spite of this, it is only necessary to 
compare the drawings made from the 
liver g^o^^•th with those of others from 
the appendix tumours to make us feel 
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certain tiiat we are looking at identical groirths. Assuming then, from the 
above evidence, that one of these primary appendix tumours has proved to 
have given rise to metastatie deposits in the liver, then the vexed question 
as to whether they are innoeent or malignant must be answered — ^They are 
malignant. Further, from the faet that columnar epithelial cells are found 
in the growths we ean definitely place the tumour in the earcinoma group. 

The indefinite place whieh these little tumours have in medical literature, 
and the uneertaint}^ which exists in the mind of the various authors, is well 
illustrated in the abstracts quoted below. This uncertainty is due to several 
causes. In the first place, the tumours are rare, and their discovery in the 
abdomen may be looked upon as aeeidental in praetically all cases. Again, 
they appear to be of slow growth ; and so, after removal with the appendix, 
the later history of the cases is lost owing to the well-known difficulty of 



Fig. 77. — Dr. Callender's case of secondary 
growth in the liver. The typo of cell and general 
alveolar arrangement of the growth is strikingly 
like that seen in Fig. GG. There is a small ring of 
columnar cells in the centre. (§ obj.. No. 4 eye- 
piece.) 


keepirrg in touch with patierrts 
after operatiorr. If some means 
could be devised to make com- 
plete records of the patierrts’ lives 
after removal of the appendix, 
some estimate could be made 
as to what percerrtage, if any, 
recurred and destrojmd life. I 
imagine very few cases do recur, 
for iir a lorrg experience of post- 
mortem work I have rrot seeir oirc. 
The establishment of a National 
Museum of Pathology, which I 
have been advocating during the 
past two years, would take such a 
task irr hand. 

It has rrot been jrossible to 
couirt all the appendices that have 
passed through my hairds duriirg 
the past twenty years, but as a 
matter of interest the figures at 
the Royal Northern Hospital for 


two years in which they were 
examined for arrother purpose are worth quoting. For the year 1922, 280 
appendices were removed by operation, and 209 for the year 1923. These 
figrrres are much higher tharr those of ten or more years ago, but they ser\e 


to indicate the raritj'^ of this variety of carciiroma. 


LIST OF CASES. 

The following cases arc enumerated in chronological order, and are accom- 
panied with such data as were available or considered pertinent to cacli. 
these cases, five wci’c treated at the Royal Northern Hospital, and six 
occurred prii'ately. 

I wish to thank those gentlemen who have given me permission to use 
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their cases, and for the trouble they have taken in looking up old reeords 
and vTiting to the patients’ medical 
advisers to obtain later information 
to make the cases complete. I also 
■wish to thank my friend Dr. W. H- 
McKinstrj’' for his kindness in look- 
ing through the medical literature, 
and Mr. S. A. Sewell for his excel- 
lent drawings. 

Case 1. — (Figs. 66, 67, 68). May 
25, 1904. Male, age 19. (jMt. ISIcAdam 
Eceles.) SjTnptoms pointed to some 
lesion in the region of the appendix, 
and it was removed. 

A small caseating timiour was 
foimd in the tip of the appendix. 

Slight fibrous adhesions were present 
on the outer surface of the organ. 

The patient was last seen two 
years after the operation and was then 
quite well. 

Case 2. — June 21, 1906. Male, 
age 29. (iNIr. Jlower lldiite.) The 
patient had suffered ■\rith pain after food for five years. Latterly the pain was 
continuous. On examination a sausage-shaped tender SNvelling wliich could be 

‘rolled’ imder the fingers was detected 
through the abdominal wall. Tlie 
appendix was removed by operation, 
and a small bulbous swelling found at 
the distal extremity. No after-history 
could be obtained. 

Case 3. — (Figs. 69, 70, 71). Sept. 
23, 1909. Male, age 59. (IMr. iMower 
MTiite.) Some time before, the patient 
had suffered from an abscess about 
the duodemam. Latterly sj'mptoms 
of appendicitis developed, and an 
operation was performed for removal 
of the organ. 

The appendix is short and thick, 
and its surface covered ■with old fibrous 
adliesions. The distal end is rounded 
off, and on section found to contain a 
mass of solid growth. Tlie muscular 
wall can be traced all round the 
tumour. (See Fig. 71). 

No after-histoiy- was obtainable. 

Case 4.— Sept. 12, 1913. Mr. W., 
age about 35. (Mr. Slower MTiite.) 
Patient had recently returned from 
America, where a diagnosis of appendi- 
citis had been made. More recently 
he had what appeared to be a slight attack of appendicitis, and an operation was 
decided upon. 



Fig. 79. — Dr. CaUrnder's case. Shows larpe 
irregular tubules of coliuunar cells. Tlie other cells 
are closeb’ packed and of indefiiiite shape. Tlie 
reticulation in the tubules represents extravasated 
blood. (I obj., Xo. 4 eyepiece.) 



Fig. 78. — Dr. Callender's case. Includes a 
portion of liver tissue on the right. (J obj., 
Xo. 2 eyepiece.) 
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Tlie appendix shows a slightly nodular mass at the tip and the peritoneal surface 
is smooth. 

The doctor in charge reports that he has quite lost sight of the patient. 

Case 5. — June 18, 1914. Miss E. W., age 38. (i\Ir. Mower AVhite.) History 
of increasing abdominal discomfort for two years. Pain in right side and back 
lasting a few hours. Slight tenderness over McBurney’s point. Nothing else found. 

Bulbous swelling near tip of appendix. Solid yellow material in centre of 
swelling. {See Fig. 72.) 

No after-history was obtained. 

Case 0. — {Figs. 73-6.) Oct. 7, 1914. Spinster, age about 50. (Air. Jlorver 
AAdrite.) Patient had an attack of abdominal pain, with tenderness and swelling in 
the right iliac region. There was some doubt as to the diagnosis of appendicitis, 
and a few high enemata were given. At the time of the operation there was no 
evidence of peritonitis, and the caecum was empty. 

Large yellow caseating mass at tip of appendix. 

Patient died five years later from nephritis. There was no clinical evidence of 
new growth. No post-mortem examination was made. 

Case 7. — April 3, 1917. Airs. M. A., age 54. (Mr. Barrington-AA^ard.) .An 
abdominal tumour was noticed for six months, accompanied with flatulence, con- 
stipation, and frequency of micturition. At the operation a multilocular ovarian 
cyst Avas found, and removed together Avith the appendix. 

Appendix acutely inflamed, and its distal end is occupied by a small solid firm 
mass. 

A letter of inquiry AA’as returned through the post. 

Case 8.— Nov. 19, 1919, Female, age 25. (Dr. D. R.) Operation performed 
for appendicitis. Appendix enlarged, and its distal extremity is occupied by a 
solid bulbous mass. 

No further record obtainable. 

Case 9.— March 7, 1923. S. F., female, age 11. (iAIr. iAIoAver AVhite.) Tlie 
patient AA'as brought up to London by ambulance from a boarding school, Avh«e 
she had dcA^eloped Avhat appeared to be a subacute attack of appendicitis. On 
arriA'al in London there AA’as a tender SAvelling in the right iliac fossa. The appendix 
AA’as remoA’ed the folloAving day. It shoAA’ed CA’idence of recent inflammation, and 
there AA’as definite CA’idence of local peritonitis. 

Appendix about 2 in. long ; AA’all A’ery thick and coA’ered AA'ith slight adhesions. 
On opening the organ an ulcer AA’as found about the middle AA’ith thickened mucous 
membrane around. Alicroscopically the base of the ulcer AA’as found occupied by 
ncAV grcAAdh, and a small nodule of carcinoma found on either side. 

The patient is noAv in good health. 

Case 10.— June 9, 1923. Miss E. H., age 03. (Dr. Malcolm Donaldson.) 
History of metrorrhagia for ten years, AA’ith occasional pain in the back and 
ness after the attacks. At the operation the appendix appeared nodular, and AAas 
remoA’ed as a matter of routine. . , . 

After remoA’al the uterus AA’as found to contain a soft fungating fibroid m i s 
caA’ity, and its body AA’as occupied AAith many hard fibroids. The appendix is a cry 
short, and its distal end contains a soft, nodular, and A’clloAA’ish groAA'th in aaIiici 
tiny’ calcareous points are present. 

The patient AA’as seen in February’, 1925, and AA’as in good health. 

Case 11.— June 2, 1924. Mrs. S., age GO. (Mr. Eric W. Sheaf.) . The patient s 
sA’mptoms pointed to some abdominal lesion, and clinical inA’estigations left 
doubt as to AA’hether the gall-bladder or appendix AA’as affected. A laparo on_.^ 
rcA’ealed an appendix shoAving A’cry marked chronic inflammatory changes, am 
Avas remoA’ed. The gall-bladder AA’as found to be normal, and no other lesion aa. 
discoA’cred. Short, thick, and Avhitc appendix. The tip is bulbous and sola . 

The patient is much better since the operation. 
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The number of cases in the above series is too small to furnish any 
accurate statistics of age and sex incidence. It is interesting to observe, 
hovever, that five patients had reached or passed the age of 50 years. Of 
the remainder, two were between 30 and 40, two in the twenties, and one 
patient was only 19 years of age. The youngest of all, a girl of 11, presents 
two exceptional features — the gi'owth occurred in the body of the appendix 
and consisted of two nodules. It is worth noting in connection with the last 
two cases that, although carcinoma occuiTing in young people usually grows 
rapidly and soon destroys life, these two patients were alive and well two 
years after the groudhs were removed. The sexes are represented by 4 males 
and 7 females. 


QUOTATIONS AND ABSTRACTS FROM VARIOUS AUTHORS. 

These are added in order to illustrate the ^dews held by obser^'ers who 
have investigated the problem as to the nature and origin of this groudh. 

Bowi.by axd Andrews. Surgical Pathology and Morbid Anatomy, 1920, 
7th ed., D. 553 : — 

“ Malignant disease may also simulate simple inflammation of the appendix. 
It is a comparatively rare condition, and is seldom diagnosed before operation. 
The growth may be a cohmmar-celled carcinoma, but in several cases wliich have 
been recorded the disease has been of a singularly clwonic nature, devoid of any 
tendency to give rise to secondarj- grondhs and occurring at an earlier age than is 
usuaUj* the case in true cancer. The microscopic appearances in these cases has 
been not milike those seen in endotheliomata of the parotid region." 

Bl.\xd-Suttox, Tumours Innocent and Malignant, 1922, 7th ed., p. 

36S 

“ Primary cancer of tliis small segment of the intestinal tract has been recorded 
by many observers, but it differs pathologically and clinically from cancer occurring 
in any other region of the body. It presents itself as a small nodule in the tliickened 
wall of the appendix ; the nodule rarely exceeds a cheny-stone in size. Micro- 
scopically it consists of nests of spheroidal cells. No special sj-mptoms are associ- 
ated with these small tumours. Though in structure they mimic cancer, there the 
likeness ends, for the nodules do not invade adjacent structures, nor recur after 
removal, nor disseminate. The patients are usually about 30, but these nodules are 
found in cliildren and adolescents.” 

Robert Muir, Text-hook of Pathology, 1924, p. 456 : — 

“ True carcinoma may originate in the appendix, but tliis is verj' rare. A less 
uncommon type of gro^idh, however, occurs as a small nodule usually situated 
towards the free extremity, and presenting an alveolar structiue like a cancer. Such 
a groAvth may be very minute, and may be accidentally found on microscopic exam- 
ination. The cells are somewhat small, and are irregularly arranged in closely 
packed masses in the submucous coat, tliough extending into the other coats. In 
cases of this condition wliich we have seen we have foimd no e\idence whatever of 
active grou-th. and tliis has been the general experience. It is doubtful whether 
malignant disease develops in connection with the lesion, although tliis is a possi- 
bility. The term cancroid may be suitably applied. The lesion probably represents 
a collection of epithelial cells dislocated in the process of development, and the 
condition, as .-Vsehoff suggests, is comparable to the groups of ‘nffi\'us’ cells which 
are present in pigmented moles of the skin." 
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Rolleston and Jones, Trans. Med. Chir. Soe., London,' 1906 , xxxix. 
An important paper in which is incorirorated the literature up to 1906 . The 
authors make an historical survey and give an analysis of the figures relating 
to incidence, age, associated conditions, etc. Their cases include growths in 
other parts of the intestines, both spheroidal-celled and columnar-celled 
carcinoma. 

The following description of the microscopic structure of two specimens 
examined at St. George’s Hospital is given : — 

“ The arrangement of the groxvth is alveolar, the cells occupying the alveoli 
are round and polyhedral, small, and somewhat resembling those of rodent ulcer. 
There is a scanty margin of clear protoplasm aroimd the nuclei, which stain deeply 
and show nucleoli. The cells are in close contact and fill the alveoli, but in some 
alveoli there are one or two clear spaces, apparently due to degeneration of the 
surrounding cells. The spaces thus produced are more often empty, but may contain 
spindle-shaped cells like those forming the walls of the alveoli. This vacuolated 
appearance is a striking feature of the groxyth. The alveolar walls are delicate, and 
formed of spindle-shaped connective-tissue cells. 

“ It may be difiicult to determine the starting-point of the tumour . . ; but 
■we incline to the 'view that it is the mucosa which becomes replaced by spheroidal- 
celled growth and from the cells of Lieberkuhn’s crypts.” 

The authors refer to a case of multiple primary gi-owths of the ileum and 
jejunum included in their series, and go on to observe : — 

“ The liistological nature is e'vidently the same as in those spoken of as primary 
spheroidal-celled carcinoma of the vermiform appendix. Further, the growths in 
both cases are nearly always benign, and in this respect, it is true, resemble some 
form of endothelioma more than spheroidal-celled carcinoma.” 

Kelly and Hurdon, The Vermiform Appendix and its Diseases, 1905 

“ The size of the tumour varied from 5 to 12 mm. in most cases up to that of 
a pigeon's egg in others.” 

“ The tumour appeared as a firm white nodule fairly' definitely circumscribed, 
but cannot be shelled out, and in places the margin gradually merges into the 
surrounding tissue.” 

The autliors go on to state : — 

“ Only a few of the cases of carcinoma of the appendix conform to the usual 
tyrpe of glandidar intestinal carcinomata. The majority' of cases belong to a less 
usual ty'pe consisting of round, oval, or irregular alveoli filled with small poh' 
morphous cells, having a scanty' protoplasm and sharply-stained vesicular nuclei. 
Mitotic figures may' be seen. In but few places is there any evidence of a glandular 
formation. Generally', however, where the gro'W'th is traced to its origin m tlic 
mucous membrane a lumen may' be detected in one or two of the alv'eoli, and i is 
usually' possible to trace a direct lustogenetic relationship between the tumour am 
the cry'pts of Lieberkuhn.” . , 

“ The tumour shows a distinct local invasive tendency' penetrating the sin 
mucous and muscular coats with but few exceptions.” 

Elwell. “ Primary' jMalignant Disease of Vermiform Appendix , Q,iia>l. 
Jour. Med., 1908. The author divides the growth into cohininar-ccllcd am 
splieroidal-cclled careinomata. In refei'ring to the second group he remaiks. 

If these tumours are spheroidal-celled carcinomata originating in the columnar 
cells of Licberkuhn's glands, they should be most actively' malignant. The < csi 
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to avoid the discrepancy afforded by the innocent beha^^our of tumours so mah'gnant 
in structure has prompted several suggestions. 

“ (A) Appearances due to inflanmiation. (B) Form, position, and structural 
peculiarity of the appendix. (C) Gro^vths may be adenoma or endothelioma.” 

Tlie above quotations serve to show the large amount of time and thought 
that the various authors have devoted to the study of this curious little 
tumour. It will be noted that, in the effort to provide a satisfactory answer 
to the problem as to the real nature of the tumour, the uTiters have advaneed 
various explanations. Some of these are different from mine, but as my 
aceount was vu-itten before seeing their articles, I think it best to let it stand. 
It represents the conclusion arrived at after many years’ study of morbid 
anatomy and careful study of the microscopic sections of tumours. The 
drawings appended have been made from selected portions of the sections, 
and will, I hope, serve to illustrate truly and fully the various points wlrich 
have caused me to arrive at these conclusions. 

I am disappointed at my failure to obtain definite infomiation, either 
from mj’ own series or the medical literature, of the malignant course of any 
case. The authors whose articles I have quoted have grouped the ordinary 
columnar-celled carcinoma cases with the sjDheroidal-ceUed type. It is impos- 
sible, therefore; to pro\'e how many, if any, of the latter have run a 
malignant course. The impression gathered from their remarks gives one the 
idea that almost all the cases pursue an innocent course, but some are malig- 
nant. In view of the case reported by Dr. Callender, I think we are safe in 
assuming that this is correct. If it had only been possible to obtain micro- 
scopic sections of the appendix tumour in his case, the evidence would 
have been conclusive. 

No doubt the above authors have, as is my experience, been faced with 
the difficult}’’ of tracing patients after operation, and so have not been able to 
complete the cases. Airother difficulty is the length of time which may inter- 
vene before other growths develop after any prunary lesion has been removed. 
To mention but one instance, a man, alive and well twelve years after resec- 
tion of a carcinoma of the sigmoid. jMany other similar cases could be given. 

It is impossible to tell the duration of time taken for the development 
of these appendix tumours, such little bodies as the}' are, tucked away in a 
large sac like the peritoneiun. The pi'esence of calcareous specks in No. 10 
of my series suggests a slow and lengthy course of growth, and the patient’s 
age rather supports this view. 
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A CLINICAL STUDY OF ELEVEN CASES OF VESICAL 

DIVERTICULA. 

Bv R. OGIER AVARD, London. 


A^arious deformities of the bladder are ineluded under this name. Septic 
paravesieal eavities, whieh have established communieations with the bladder, 
may be called false diverticula. Traction pouches may form as the result of 
adhesions to neighbouring organs, and the part of the bladder which is not 
infrequently found in hernial sacs has been considered to belong to the same 
group ; also those pouches, which sometimes persist at the apex of the cavity 
owing to incomplete obliteration of the urachus, are true diverticula of the 
bladder. I have no examples of these conditions to report ; moreover, they 
are quite distinct from the diverticula or pouches {Fig. SO) which form the 
subject of this article, and which may 
be defined as cavities lined with mucous 
membrane and communicating with the 
bladder by means of a single orifice, 
which is sharply defined and of smaller 
diameter than the pouch to which it 
is the exit. At its opening there is 
often a ring of muscle, which is some- 
times spoken of as a sphincter — a 
description that is incorrect ; there are 
usually’' muscle fibres in other parts of 
the wall of the pouch, and pai’ticularl}'^ 
near its orifice, but these are commonl}'^ 
scanty and never as abundant, or in 
such uniform layers, as those of the 
bladder itself ; the mucous membrane 
lining the cavity is continuous with 
that of the bladder, though it is not 
often so well formed, and its sub- 
mucosa is very attenuated ; externally 
the sac is covered by laj’ers of connec- 
tive tissue fixing it more or less firmly^ to neighbouring structures, 
there is evidence of past or present inflammation in all the layers. 

j\Ir. AA^. E. jM. Mitchell has kindly examined microscopically specimens 
of most of my cases. He reirorts that all the coats of the bladder arc lepic 
sented in the diverticula. The mucous membrane is usually thin, and so is 
the submucous coat, in which there is often inflammation. The muscuar 
layers vaiy in thickness, but some muscle fibres are always present. At le 
orifice these are specially^ abundant and may' be considered as a sidunc cr, 
although a well-formed trabecidum would give the same appearance in section. 



Fig. 80 .— The interior of a vesical diver- 
ticulum ; the opening into the bladder is secn- 
The fundus has been cut nivaj- (operation 
specimen). 

Often 
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Such diverticula may be single, or there may be two of them sometimes 
placed symmetrically, or they may be multiple ; in which case one of them is 
often large, whilst the others are of trivial dimensions. Thej^ r'ary in size from 
that of a hazel-nut to a sac as large as. or er'en larger than, the bladder itself. 

I have tried to ascertain if such diverticula occur in animals other than 
the human species, and it seems clear that they are r-ery rarely found. Legueu 
and Papin, ^ in their recent admirable article, quote one case, which has been 
reported, of bilateral vesical diverticula in a Bengal monkey. But this case 
is the only example I can find. 

Sir John ^PFadyean very kindly writes from the Royal Veterinary College 
as follows : “ I can find no reference to the occurrence of diverticular bladder 
of any of the domestic animals, and I have ner'er seen anjdhing of the kind 
myself. There are a good many records of the occurrences of what rvas called 
the urachus cyst connected with the bladder ; but these are quite clearly due 
to persistence of part of the urachus after birth ”. 

Sir Arthin- Keith, Dr. C. F. Sountag. anatomist to the Zoological Society, 
and j\Ir. W. P. Pycraft. of the Natural History JIuseum. also tell me that they 
have ner'er met witli the condition — an imjjortant statement, for each of 
them has a very wide experience of examinations of all soi'ts of animals. 

Vesical diverticula are of considerable importance, for they may be the 
cause of serious trouble to the patient, and though the diagnosis is some- 
times very difficult, they are in most cases easily recognized if suitable methods 
are employed, and can usually be removed by a properly-planned surgical 
operation. 

Diverticida do not form a large proportion of those vesical diseases which 
require siugical treatment. In the last ten years 924- ojjerations uj)on the 
bladder were performed at St. Peter's Hospital, and only 27 of these were for 
the remor’al of diverticula. Therefore 11 male patients, upon vhom I have 
operated for this condition, seem worthy of report, for they seiu'e to illustrate 
the SNTiijjtoms met with, and certain of the complications that may arise ; 
also the results of treatment can be e.xamined. Notes of one of these, which 
IS of special interest, are gir-en later : the others are not recorded in detail, 
but are discussed in the course of the article. 

The origin of these dir'crticula is uncertain ; the \'arious views of different 
authors were recently summarized by Girling Ball.- and are very fully discussed 
in the article by Legueu and Papin. By many it is held that, although they 
may not manifest themseh'es till late in life, they are always due to a 
congenital iJi-edisposition. For it is pointed out that they most frequently 
occur at certain jjlaces in the bladder wliieh are developmentally weak, namely 
just above the ureteric orifices, in tliis jjosition being often sruimietrical : or 
less commonly just behind the interuretic bar. Certainly, in the course of 
routine cystoscopies, it is not rare to find small recesses in the mucosa above 
and behind the openings of the ureter ; and these may well be the precursors 
of true di^•crticula which de^'elop later in life when some obstruction has 
occurred to the outflow of urine from the bladder. Another rdew is that thev 
are formed from accessory ureteric buds.^ 

In the present series of cases there are two exainjiles of solitary diverti- 
cula opening close above the uretei-, slightly internal to it in one, and in the 
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other slightly external ; two others had similarly situated diverticula with 
smaller sacculi near them ; and there is one example of an orifice immecliatelv 
behind the interureteric bar, almost in the mid-line. One patient had svm- 
metricallj'^ placed diverticula with openings just lateral to those of the ureters ; 
and in two others there were a fully -formed diverticulum on one side and some 
smaller ones in a corresponding position near the op230site ureter. Thus the 
situation of the pouches in these eight cases shows that they originated in 
those parts of the bladder where the musculature is known to be congenitally 
weak. In two others, the openings were far on the irosterior wall of the bladder 
and far removed from the ureters. 

One diverticulum was almost certainly congenital. This was in a boy 
15 years old. Cj'stoscopy showed the trigone well formed except at its left 
outer angle ; here its boundaries disajjpeared into the opening of a di\-erti- 

culum, and when this was removed 



Fig. 81 . — The snadow of the catheter 
enters the bladder. The diverticulum lies 
behind, and projects to the richt of the 
picture. 


it is nearly as large as the bladder i 


by operation, the interuretic bar was 
found to be continued into it as a 
Avell-marked ridge upon its inner and 
2 :)osterior side. On this ridge, about 
1 in. from the bladder, was the open- 
ing of the left ureter, which was quite 
normal in appearance. Outside and 
rather above the opposite ureteric 
orifice, which was normal, was a shal- 
low dejoression in the bladder wall, 
and in it were several small recesses. 
Elsewhere, e.xcept for a slight degree 
of trabeculation and some cystitis, the 
bladder was healthy, and there was 
no obstruction either at its outlet or 
in the urethra. A cystogram of tliis 
case is shown in Fig. SI. The blad- 
der is seen in the middle of the pelvis 
rising vertically or'er the shadow of 
the sacrum. The dir'ertieiilum lies 
obliquely, extending towards the left 
ischial sjrine, but being also visible 
to the right of the middle line, and 
elf. This case may, jierhajjs, be con- 


sidered a variety’ of the rare deformity' known as double bladder. 

When diverticula occur aptart from any' obstruction to the outflow of 
urine from the bladder they' must certainly' be congenital, and the boy is 
probably' an example of this, though one cannot exclude the possibility that 
at some period of life a defect had existed in the neuromuscular mechanism 
controlling the emptying of his bladder. But even when obstruction is jn'csent, 
it may' well be argued that this has merely made obvious the jjrcsencc of a 
pre-existing pouch by' causing a great increase in its size, or pcrhajis an infec- 
tion of its contents. In illustration of this possibility' there may' be mentionce 
two i^atients who gar'e histories of old strictures which had been treated at 
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intervals for many years, and five who were proved, to be suffering from 
enlargement of the prostate, which was obstructing the emptying of the 
bladder. In two others, although the prostate was slightty enlarged, the 
removal of the diverticula was sufficient to reduce the residual urine to less 
than 1 oz. ; and since cystoscopies carried out one year later showed no 
further development of sacculation, it is assumed that the obstructive factor 
here is a small one, and will prove too slight to effect further changes in the 
remainder of the bladder. 

It is well kirown that vesical diverticula are decidedly uncommon in 
women, who are, of com’se, much less liable to interference with the proper 
emptymg of the bladder than are men, and although from time to time one 
sees shallow sacculi near the ureters in the female bladder, yet well-formed 
diverticula m the female are comparative^ rare. Tliis must give force to the 
rdew now generally held, and supported by the study of these patients, who 
were all males and, except for the boy, all between forty-four and sixtj’^-eight 
years of age, that although dir'erticula of the bladder can be entirety congenital 
in origin, and occm apart from anj^ obstruction, yet such cases are much less 
conmron than those in which obstruction is present. And this, though often 
of slight degree, is, when added to a congenital predisposition, an important 
cause in the production of the majority of diverticula large enough to give 
rise to symptoms. It must be stated, however, that true diverticula can also 
result from obstruction alone, and an illustration is afforded of this bj^ one 
patient who had suffered from a narrow urethral stricture for some years, ■Nvith 
marked difficulty of micturition and attacks of retention. When the bladder, 
which was much distended, had been emptied, its wall was more than J in. 
thick ; multiple di\'erticula were present, three of which were larger than 
hens’ eggs, and had an unusual amount of muscle in their structure. Their 
orifices were on the posterior and postero-lateral aspects of the bladder, well 
away from the areas in which the musculature is normally somewhat defective ; 
and the smaller sacculi, which were very numerous, opened, for the most part, 
the same regions. The multiplicity of these pouches, their disposition, the 
presence of severe urethral stenosis, and the very marked liA’pertrophy of the 
bladder, make it exceedingly probable that they were an acquired condition 
entirety due to the greatly increased intravesical pressure, and not associated 
with any pouches of congenital origin, 

SYMPTOMS AND COMPUCATIONS. 

The more moderate-sized diverticula do not, as a rule, give rise to symptoms 
unless they become infected. The larger diverticula, even before infection 
occurs, usually give the patient sufficient discomfort to cause him to seek 
medical advice. The sjTnptoms observed in these eleven cases will now be 
examined, and it will be seen that they are often due to some complication 
which has arisen. 

The boy of 15 woidd not have consulted his doctor had not an infection 
of his bladder and hccmaturia occurred, for until he was 13 he considered 
himself perfectly well in every respect ; then he began to get pain, referred 
to the end of the penis during micturition, with some urgency ; sometimes 
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he -would be free of this for a month or two, but he gi-adually got worse. 
He had no difficulty in micturating, and the stream -was normal, except that 
he noticed that the urine first passed was often turbid, though it became clearer 
as the bladder emptied. Slight frequency of micturition was present, five 
times bj"^ day, and once by night. He took little heed of these symptoms, 
however, and onlj’^ became interested when, on several occasions during the 
last six months, he passed blood intimately mixed with his urine. lYhen 
examined, his urine contained some blood and was turbid from the presence 
of pus. Cystoscopj’- showed generalized C3’^stitis, also the diverticulum which 
has been described. As the left ureter opened within it, onlj’^ the right ureteric 
orifice could be seen through the cj^stoscope. Presumably the hacmaturia 
was due to infiammation of the diverticulum or of the bladder, for no other 
cause could be found ; and since the operation, a \mar ago, there has been no 
recurrence. One other patient had suffered from intermittent hannaturia for 
seven months, -which was the result of inflammation. It -was never severe, 
though occasionallj’^ small clots -\vere passed, and removal of the diverticulum 
has cured it completelj^. 

But the commonest cause of haematuria associated -with this abnormality 
is not uncomplicated inflammation, but the presence of one or more calculi in 
the bladder or diverticulum. It is not surprising that inflammation should 
occur, and that calculi should form ; for though the -vvall of the sac usually 
contains muscle fibres, jmt this musculature is ahvaj's inferior in development 
to that of the bladder itself. The riirg of muscle, -which is often seen around 
the orifice, has only some of the functions of a sphincter, and these only in a 
verj”^ imperfect degree. Therefore, Avhen the patient micturates, the bladder 
empties itself in two directions, namelj’’, through the internal urinary meatus 
into the urethra, and through the partty contracted orifice into the diverticulum. 
When the bladder is emptj' the diverticulum sometimes discharges its contents, 
but usuall}" the act is ver}’^ incomirletelj' performed, and probabh’, in every 
case, some urine remains in it, even if special jiostures are adopted to encourage 
drainage bj’- gravitj^ and, indeed, even after catheterization. This fact can 
sometimes be demonstrated by a cj’-stogram taken after the patient has been 
allowed to void as much as he can of the ojraque fluid, for it will show the 
diverticidum to remain partty filled. These conditions of stagnation arc ideal 
for the occurrence of cj'stitis and the formation of calculi, the diagnosis of 
which maj"^ sometimes be difficult.* One case, in which such a complication 
-was present, is -worth describing in detail from this point of view. 

The patient -ivas a man -ivho in 1923 was aged 48 ; when eight days old he 
had been so crudelj' circumcised tliat most of the skin of the penis had 
removed, and an acquired glandular hypospadias produced, -\vitli .steno.sis if 
urethral orifice. He had been under treatment at St. Peter's Hospital since 
and the urethra had been gradually dilated to size 13/15 English. In 1014 evs 
scopy showed general cystitis, normal ureteric orifices, -with clear eflluxcs, and 
was generalized trabeculation. The stricture contracted -when he did not a cm 
for treatment, and gradually his cystitis got -worse, the urine becoming vciy on , 
gravel -was passed, and hmmaturia occurred on many occasions. 

In 1923 I found that he had 4 oz. of very offensive residual urine, and s on ^ 
could be felt in the bladder. Through the cystoscope a rather poor mc" 
obtained of an intensely inflamed bladder and a calculus in it. In .Iiinc he '• 
admitted to hospital, and an X-ray (Fig. 82) showed three calculi to be presen 
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spite of the fact that it could be seen that the stones -were not in contact wth each 
other, I ■\\Tonslv assumed that they ■\Tere all in the bladder, and performed litbo- 
lapaxv. As tfiis did not cause much bleeding, I cj-stoscoped lum before he left the 
table,' and though the ^^sibility was far from perfect, no calculus or fragments could 
be seen in the bladder. His symptoms 
soon recurred, and, in October, cystoscopy 
showed two calculi in the bladder, wluch 
was much inflamed and very irritable. 

Litholapaxy was again performed ; on 
tliis occasion, after the calculi had been 
crushed and evacuated, another could be 
felt wtb the lithotrite, but could not be 
gripped by it. A radiogram taken a few 
days later showed this calculus clearly, 
and through a cystoscope it could now 
be seen partly projecting from a diver- 
ticulum, which opened above the left 
ureteric orifice. There were also some 
shallow sacculi above the right ureter. 

Further treatment had unfortunately 
to be postponed until April of the next 
year. By tills time another calculus had 
formed in the bladder. At operation, the 
stone in the diverticulum was found to be 
tightly fixed in it, with a mushroomed surface the size of a sliilling extending into 
the bladder ca’\-ity. 

The faults of diagnosis and treatment are well exemplified liere. X rays 
not infrequently show more calculi than have been idsible by cystoscopy, for 
some may be hidden bi" those nearest to the internal urinary meatus ; but 
when one or more of these shadows are seen to be remote from the otliers, the 

probability is that these calculi are 
outside the bladder itself. Such cal- 
culi are slioim in Fig. 83, wliich is 
an X-ray of a patient who had 
suffered from a stricture for many 
years, and also an enlarged prostate, 
and who, it may be mentioned, had, 
like the other cases now being con- 
sidered, recently passed blood in his 
urine. At operation, a soft calculus, 
probably chiefly composed of blood- 
clot, was found in the bladder. This 
is seen as a faint irregular shadow in 
the centre of the pelvis ; two well- 
formed calculi were also found, each 
lying in sjunmetrically placed diver- 
ticula. the larger being on the right 
side. These are clearly seen in the 
radiogram to lie so far from the posi- 
tion usual for bladder calculi that they must be outside its cavity, and 
therefore, having regard to the patient's history, certainly to be calculi lying 
in diverticula. But e\‘en if the appearances are not so obvious, it is sound 
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practice to have further X-raj's taken after litholapaxy, if cystoscopy before- 
hand has not clearly excluded such possibilities. 

Another, but much less frequent, cause of haematuria is the presence of a 
new growth associated -with a diverticulum, or in rare cases growing within it. 
I have only one example to report {Fig. 84). The diverticulum, Avhich con- 
tained a small friable calculus, opened high up on the posterior wall of the 
bladder, and was about the size of a bantam’s egg. Close to its orifice was a 
spheroidal-celled carcinoma, slightly larger than a hazel-nut, which extended 
almost up to it, whilst by its extension through the bladder wall it had attached 
itself to the exterior of the pouch. Haematuria had first been noticed five 
years previously, and not again until twelve months before he reported for 
investigation. Since that date it had recurred frequentlj\ Though there was 
slight enlargement of the prostate, which was the cause of some frequency and 
difficulty of micturition from w'hich he suffered, the bleeding was clearly from 
the grovTh, and the soft calculus had formed in blood-clot. After operation 
there was no more haemorrhage. 

Haematuria, in association w'ith vesical diverticula, may be due, therefore, 
to inflammation, to the presence of calculi, or to a new growth ; and it may, 

of course, be due to the coincidence 
of an enlarged prostate. One of my 
cases had suffered from it intermit- 
tently'^ for four months ; there were 
several shallow sacculi and a small 
diverticulum, which only admitted 
the terminal phalanx of the index 
finger. His prostate was enlarged, 
and was the cause of the bleeding 
and of the presence of 4 -oz. of 
residual urine, for after prostatec- 
tomy, Avithout removal of the pouch, 
the bladder emptied completely and 
haematuria ceased. 

Haematuria is a Avarning Avhich 
a patient does not often alloA\' to pass unheeded, but it is,- of course, not 
so common an CA'ent in this disease as is the occurrence of troubles of 
micturition of A'arious kinds. 

‘Miction cn deux temps' is often considered pathognomonic of A’esical 
diA'crticulum, but it must be remembered that it sometimes occurs in tabetic 
affections of the bladder and urethra, and in a lesser degree in enlargement 
of the prostate. HoAvcA^er, it is a A’ery important sign and strongly' suggestne 
of this condition, but it should be clearly understood that this is not a common 
symptom. Only' one of my' cases presented it, and it AA-as not invariably 
present ; he had a large diA'erticulum {Fig. 80) holding more than half a pint 
of urine, opening behind the interureteric bar, almost in the middle line, Avith a 
smaller one beside it. 

Frequency of micturition is often met AA-ith, and this common symptom 
is usually' to be explained by' the cy'stitis AA'hich so often results from the pre- 
sence of the pouch ; in other cases it may' be due to an enlarged prostate. 



Fig. 84. — A vesical diverticulum with n 
carcinoma close to its orifice (operation 


specimen). 
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Difficulty of micturition, in these eases, often results from tlie association 
of an enlarged prostate, or stricture, but niaj’^ be produeed bj-^ the diverticu- 
lum itself; one patient had suffered from this in a marked degree for 
four months, but said he could overcome it entirely if he micturated whilst 
hung on his back. The diverticulimi opened - above and behind the right 
ureteric orifice ; it was as large as the bladder itself, containing probably 
more than 15 oz. of urine, and extending deeply into the pelvis (Fig. 85) ; on 
one occasion retention of urine had occurred ; these troubles were entirely 
removed by its excision. The explanation of retention in this disease which 
most "N^Titers have offered, and one which would account for it, at any rate, 
in most instances, is that the presence of such a diverticulum interferes with 
the proper action of the trigonal musculature, one of whose functions is to 
open the internal urinary meatus at the commencement of the act of urination. 
Two other patients had also liad 
retention of urine, presimiably from 
the same cause. The first had two 
diverticula, one the size of a wahiut, 
and one not larger than a hazel-nut ; 
both opened near the left ureter. 

The other was the man whose 
bladder musculature was so gi-eatly 
hypertrophied and who had multiple 
acquired diverticula. Even after two 
of the three largest had been re- 
moved. and a urethral stricture 
excised, retention j^ersisted. 

Pain is a sj-mptom usually pre- 
sent when inflammation has devel- 
oped, and four cases of this class 
presented it in the form typical in 
cystitis. One patient, however, who 
had severe cystitis, would not admit 
that he had ever suffered from it. 

Four others, who were free of all 
inflammation, were also free of pain. 

There remain two Avhose pains cannot be e.xplained by cystitis, but 
must be directly attributed to the iiresence of a diverticulum, wliich in 
each instance was a large one. The first was the man previously mentioned, 
who had occasionally ‘miction en deux temps’, and it was the onset of this 
l)ain more than the frequency and slight difficulty of micturition wliich caused 
him to consult his doctor. It was related to urination, occurring just before 
urine commenced to pass from the urethra, being really severe and felt parti- 
cularly in the left groin, and to a much less degree in the perineimi. It ceased 
as soon as micturition was finished. This was probably due to the forcing 
of urine into the diverticulum, and the stretching of the adhesions which, 
as is so often the case, surrounded it. 

The other was the man who. as previously stated, suffered from difficultv 
in passing urine except when in the supine position. Fifteen months iirer-iouslv 



Fig. 85. — Cystojrrafn. Tlie bladder shadoir 
is spherical, and below the diverticulum lies 
obliquely, and extends higher up. 
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he had at times exjierienced pain in the urethra durmg urination, but 
this had passed off. The pain of 'which he chiefly complained, and -which he 
considered a more serious part of his malad3r than the attack of retention of 
urine which had once affected him, existed for a j’^ear and a half, and took the 
form of an aching in the region of the left posterior superior iliac spine, ivhicli 
spread down the toosterior aspect of the left thigh, and caused him to 
be lame ; he was, in fact, suffering from left sciatica. The di^'erticulum, as 
has been said (Fig. 83), was almost as large as the bladder, and laj' behind the 
left lower part of the bladder, extending deepty beneath the peritoneiun into 
the pelvis, and being in contact with its left lateral and posterior boundaries. 
Since its removal the neuritis has disappeared entireh’^. He attributes the 
cure directl}^ to the operation, and it seems reasonable to agi-ee witli him, for 
it is probable that the di-i'erticulimi was in contact with the coverings of tlie 
sciatic nerve in the ireh'is, and certainlj- there were adhesions in this region. 

In addition to the complications which have alreadj’^ been discussed, and 
the possibilitj' of rupture of the sac, two others, -vyhich are less common, ma_v 
be mentioned. Firstty, compression of a ureter, for this duct is often in close 
contact with the sac, and from this maj"- result Iwdronephrosis and the risks 
of renal infection, though it did not happen in any of m.y cases. And, second!}', 
constipation from pressure upon the rectum. One of the two patients suffering 
from very large diverticula complained of this, for his bowels had ahva.vs 
acted regularly until recentlj% when it became necessary, after passing a motion, 
to defalcate again an hour or so later. 


DIAGNOSIS. 

The most important method of diagnosis available in this condition is. 
of course, cystoscopy. If a good view is obtained, the' opening of the pouch 
with its sharply-defined margins is seen as a black hole in the bladder mucosa, 
unless, indeed, it is only a shallow pouch, in which case its walls are usually 
visible. The appearance is verj- characteristic, and easily distinguished from 
the small sacculi so commonh’^ seen in the trabeculated bladder: but unless 
the cystoscopy is a thorough one, and all parts of the bladder ai-e ss’stematic- 
alh' examined, it is quite possible that, e^'en if no special difficulties are 
encountered, the opening might escape observation, although most of the 
di-i'crticula ha\'e their openings near the ureters, which is usually the region 
most closely inspected. Sometimes a diverticulum can be palpated through 
the abdomen, but not unless it is a vers’’ large one, or takes origin in the upper 
jrarts of the bladder. More often the}’’ can be felt on rectal examination as a 
smooth elastic tumour above and behind the prostate, but it would, of course, 
be unwise to base a diagnosis on this finding rvithout confinning it by cysto- 
scojry. since several other conditions need to be excluded. Through the 
cystoscope not only can the opening be seen, but a ureteric catheter can be 
passed into the diverticulum, and an estimate thus formed of its size. Some- 
times. but not often, the cj’stoscope passes into the diverticulum. This 
happened in the case of the man who had sciatica ; and the glistering white- 
ness of its relatively anmmic wall contrasted well with the vcllow pinkness 
of the more vascular bladder mucosa. 
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The size of a pouch can be best estimated by means of a cijstogram. The 
bladder and diA'erticuhnn are filled ■with opaque fiuid through a catheter. 
It is ^'erv useful to u'atch tliis under a screen, and, wlien it is comijleted, to 
take photographs in whatever positions are best calculated to show the form 
and extent of the pouch. {Fig- S6.) Other photographs should be taken after 
the catheter has been allowed to drain, or the patient allowed to micturate. 
{Fig. 87). Radiograms should also be taken apart from cystogi-aphy, for, 
as has been seen, thev mav reveal calculi whose existence would otherwise 
not be susiDccted. 

Simple catheterization does not necessarily gi^-e any indication of the 
contents of a diverticulum, for the reasons that residual urine may also be 




Fig. so. — C>* stO£iram showing a small 
diverticulum as a small circular shadow im- 
posed on that of tlie bladder. 


Fig. S7. — Same ns 80, catheter with- 
drauTi ; micturition has emptied the bladder 
but not the diverticulum. 


present in the bladder itself, and also that very frequently it is quite impossible 
to empty a divci’ticulum by any other means than swabbing it out. or emjitv- 
ing it by suction through the bladder opened suprapubically. Fortunately, 
however, the other means at our disjjosal already mentioned, namely, the use 
of the cystoscoiJe with a ureteric catheter, and the radiogi-ajihic methods of 
examination, enable us to determine, in all but quite exceptional cases, the 
presence or absence of a bladder diverticidum, together with its position, and 
to form a fairly accurate estimate of its size. 

It may be well to point out that it is a serious matter to overlook the 
presence of a diverticulum in dealing with a case of enlarged prostate, or of 
any other form of urethral obstruction ; for operation will not be followed 
by relief of symptoms and restoration to health if a diverticulum of any 
considerable size is also present and not rcmo\-ed. On the contrary, pyuria 
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will persist, and disorders of micturition, though perhaps somewhat diminished, 
will continue to exist. 


TREATMENT. 

It is because vesical diverticula cannot diminish, but must inevitably 
increase in size, and because infection so very commonly occurs, that the 
proper treatment is to excise them. 

Palliative Treatment. — If, for any reason, an operation cannot be per- 
formed, palliative treatment must be tried with the object of encouraging 
drainage of the contents into the bladder, and so diminishing sepsis. Tlic 
outlook is not promising, because irrigations through a catheter really only 
cleanse the bladder itself, for the reason already’’ stated, namely, that these 
pouches are unable to get rid of their contents because of the lack of competent 
musculature in their walls, and often because of the position of their orifices. 
The best form that palliative treatment can take is to encourage the patient 
to find some position in which he can perform ‘miction en deux temps’, and, 
when he has effected this, to wash out his bladder through a catheter, repeat- 
ing the process several times. Such methods are not without danger, and 
are obviously a very’ imperfect form of treatment. 

Operative Treatment. — The operative treatment of vesical diverticula 
has been very’ fully’ described in a recent paper by Swift Joly.^ He points out 
that a preliminary’ cy’stostomy’ should be avoided if possible, since it drains 
only the bladder, and makes it more difficult than ever to wash out any of 
the contents from the diverticulum, since the bladder cannot now be distended, 
and therefore the irrigations fail to pass through the closed orifice into the 
pouch. If the sepsis is too great to risk immediate excision of the diverti- 
culum, or if the patient’s renal efficiency’ is so poor that preliminary bladder 
drainage is essential, then, as he suggests, it is best to pass two tubes through 
the bladder and the opening of the diverticulum into its cavity, so that the 
irrigations be circulated thoroughly’ through it. IMarsupialization of the pouch 
has been recommended for such cases, but is not so good an expedient. Any 
system of drainage should be used for as short a period as possible, because 
of its manifest imperfections. 

The excision of a vesical diverticulum is alway’s an interesting and some- 
times a difficult operation. The space in which the ojierator has to work is 
confined, and the freeing of the fundus of the sac from the pelvic floor, as is 
often necessary’, demands good illumination, and that the patient should be 
in the Trendelenburg position. I think that such a posture is not good for 
old men, and should be used for as short a time as possible. It is only this, 
and the necessity’ of disturbing severely’ the attachments of the pelvic peri- 
toneum, that make the operation a severe one, for otherwise there is little 
shock, and bleeding is comparatively’ slight. 

It is convenient to begin by’ mobilizing the distended bladder as widely 
as possible, usually without opening the peritoneum, though, if it is openci 
on purpose or accidentally’, it should be closed before the bladder is inciset . 
This should be done at the stage when it is decided that a finger inside t ic 
diverticuhiin will facilitate the dissection of it from the surrounding tissues. 
It should be emphasized that careful dissection is the important part of >c 
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operation, and must be carried out with precision and under good observa- 
tion : otherwise there may be troublesome bleeding from the veins on the pelvic 
wall, and there is real danger of damaging a ureter ; for this structure is always 
in close relationship with a large diverticulum, or one of any size arising fi-om 
the lower part of the bladder, being either on its posterior wall or hung in the 
recess between it and the bladder. A catheter in the duct during this jiart 
of the operation is helpful, but even this will not prevent its injury if the dis- 
section is not carried out under view. It is the close relationship of the ureter 
which constitutes one of the chief dangers of operating entirely from within 
the bladder, and attempting, by volsellum forceps or other means, to invert 
the sac into it. Other ob^^ous risks, which make such a proceeding thorouglily 
rmsound, are possible damage to peritoneum or bowel ; it is, moreover, 
entirely unnecessary. Small diveidicula, and especially those that lie deep, 
may sometimes advantageously be removed by a transvesical operation, in 
Avhich the orifice is encircled by an incision through the mucous membrane 
and the other coats of the bladder wall, and the diverticulum gradually dis- 
sected from its outer attachments whilst it is being drawn like a detached 
and empty glove-finger into the bladder ; one of the operator's fingers inserted 
into it may help in effecting tliis. But such a procedure depends for its suc- 
cess upon the carefvd external dissection of the sac, and by this means it is 
possible to avoid injury to other structures which may well follow attemi^ts 
to tmn it inside out by force. 

However, the procedure that will be fomid most generally useful is, as 
has been said, to mobilize the bladder widely before opening it ; next, to emptj^ 
it, and to continue the freeing of the diverticulum with the help of a finger 
inside it ; then, as suggested by Swift Joly, to incise the bladder down to and 
around the opening of the pouch, so that in the last stage of the dissection it 
is free from attaclmient to the bladder. The gap in the wall of the latter 
is then sutured, and one drainage tube is usually placed outside it for a few 
days, and one into the bladder cavity in the manner usual after cystotom}*. 

It is well to remember that operations in the pehis are never easy 
in the presence of obesity. Apart from this, the difficulties varv with the 
position of the pouch, those extending deeply into the pelvis requiring 
special care ; and also with the amoimt of adhesions produced by inflamma- 
tion ; often a jilane of cleavage is found in which the dissection of the sac 
jirogresses easily, and in any case it is wise to keep as close to the latter as 
possible. In the absence of sepsis no harm will result if some small part of 
the fundus of the sac is left in the pelvis, and it may sometimes be well to rest 
content with this result. 

Diverticula were excised from nine patients, and all sirrvived the 023era- 
tion. Two months later one who had quite recovered from this died, after 
a jirostatectomy, from a jjuhnonary embolism on the third day. The other 
eight are ali\'e and cured. 

It is imijortant to realize that in this disease it is very often insufficient 
merely to excise a diverticulum, for an obstruction should always be susireeted 
until its non-existence can be proved. Xo obstructive factor was present in 
the case of the boy of 15, and he was completely cured of his sj-miJtoms by 
the excision of the loouch ; it was, of course, necessary to reimplant the left 
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ureter into the bladder, but, as far as can be seen one year after the opera- 
tion, the kidney has in no u-aj' resented tliis, and the patient is quite veil. 
However, in four of the older patients, from whom diverticula were excised, 
prostatectoiu}' was necessary for their complete cure. In one of these there 
was very obxious enlargement of the gland : tliis was the man who died. In 
two othei’s, however, rectal examination showed no enlargement at all; nor 
did cystoscopy reveal any ; and indeed it only became clear that there was 
such an abnormality when the suprapubic womid would not close. In one 
case, this was at length effected by tying a catheter into the urethra, but 
two daj's later the wound reopened and would not heal again. In each of 
these cases an adenomatous prostate, no bigger than the normal gland, was 
then enucleated, and uninten-upted healing of the wound led to a speedy and 
complete cui-e. 

In the fourth example — the man who had a vesical carcinoma as well 
as a diverticulum — a small adenomatous prostate, recognized at the first 
cystosco2oy, was removed for increasing symptoms one and a half years later. 

In two patients the prouehes wei’e not excised : one of these, from whose 
bladder and di^'erticula calculi were removed by cystotomy, was submitted 
to pjrostatectomy three weeks later, and nearly a month after this operation 
he died of bronchopneumonia. A post-mortem e.xamination showed the 
bladder almost comjoletely healed. In the other, jjrostatectomy only was 
performed, and the diverticulum, Avhich admitted the terminal phalanx of a 
finger, was left in situ, and it seems unlikely that its removal will become 
necessary. 

NOTES ON THE YOUNGEST PATIENT IN THIS SERIES. 

E., age 15. .Apparently a healthy boy, at work, and playing games. For 
two years had suffered from pain after micturition, referred to the end of tlie 
penis, with occasional Intermissions for two or three weeks. Tire urine first passed 
had been turbid ; towards the end of micturition it became clear. Six months ago. 
and on several subsequent occasions, harmaturia had occurred, the blood being 
intimately mixed with the urine and never in very large amoimts. L sua1I\ ha 
to get up once at night to pass urine, and did so five times by day ; occasiona > 
frequency had been more marked. The stream passed was normal in size an 
projection, and there had never been any difficulty in micturition. 

Ox Ex.\3ux.a.tiox. — H e appeared perfectly healthy, except that liis urine con 
tained pus and blood and a small amount of albimiin. Cystoscopy showed le 
opening of a diverticulum at the left outer angle of the trigone, occuprtng the norma 
position of the left ureter, wliich could not be seen. The right ureter was norma^ 
and so was the rest of the bladder except for some cystitis and a slight poiic un^ 
of the bladder above and external to the right ureter, and here were two sma an 
shallow recesses. .. 

Opur.vtiox. — T he bladder was exposed suprapubically and freed .1 

peritoneum ; it was then opened. The diverticulum, which was uniisualn ' 
was found to be h-ing very deeply in the left side of the pelrts, from wliich pOj'> 
it was freed by the dissection of its exterior. With the help of a finger inside i . 
left internal iiiac vessels and the vas were exposed, and there was a good f ca 
bleeding, which, however, was easily controlled. . jj. 

The bladder wall was then incised down to and around the orifice of the n 
cidum. and on raising this the left ureter was seen entering its posterior aspec . 
was cut across and implanted again into the upper part of the lateral incision 
bladder wall, since it could not easily be brought doivn to the usual position o^ 

The bladder was drained, and a smaller tube was placed outside it to drain t ic p 
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Tlie -wound was sutured in the usual manner. The operation, including induc- 
tion of anjEsthesia, took nearly t-wo hours, and the patient stood it -vvell. 

Recovery -^vas uneventful. One year later the patient reported that he had been 
perfectly -svefl ever since the operation. The wound was well healed, and the urine 
normal. There was no longer any pain on micturition, or frequency by day or night. 


CONCLUSIONS. 

1. Vesical diverticula may be entirelj' congenital in origin, but usually 
obstruction is associated, and causes them to become large enough to produce 
symptoms. 

2. The commonest sjmiptoms result from infection of the stagnant 
urine in the pouch. 

3. The cystoscope and cystogram provide accurate means of diagnosis. 

4. Excision is necessary for cure, and the results are good. 

5. Vhen obstruction is jiresent, it also usually requires operation. 

I have much pleasure in acknowledging my indebtedness to ]Mr. Kenneth 
Walker, who kindly pro^•ided me with three cases for operation, to Wr. 
W. E. M. Mitchell for his report upon the microscopic appearances of the 
operation specimens, and to Mr. Thornton Shiells for liis drawings of opera- 
tion specimens. 
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POLYPI IN THE BOWEL CAUSING INTUSSUSCEPTION. 

Bv '^V. E. M. 'WARDILL, NKWCASTLE-ox-TiTsiE;. 

That potypi in the bon-el are frequentlj’^ seen at operations for intussusception 
is a matter of common experience, but I venture to suggest that the relation- 
ship between the two conditions is ill-understood and may give rise to errors 



Fic. S8. — Submucous lipoma at the apex of a colic intussusception. 


of omission on the part of the surgeon. The pitfalls of abdominal surgcrs 
are sufliciently numerous, and the scope of this note is to point out yet another. 

One always assumes that when a polypus of the bowel is associated "d i 
intussusception there is a relationship of cause and effect. Such, no doiiht, 
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is the case. The polypus is usually regarded as being dragged along by the 
peristaltic movements, and its point of attaclmient being thereby invaginated 
and forming the starting-23oint or aiJex. Fig. SS, showing a poh^joid sub- 
mucous lipoma of the colon at the apex of an intussusception, is illustrative 



Fio. g9, — Diagram illustratiog the mechanism of production of the intussusception 

shown in I'iff. 8S. 


of this, and the diagrams (Fig. S9), are intended to explain the mechanism 
of its production. 

But that this simple explanation does not account for all cases — one might 
even say the majority— is amply proved by reference to many operation and 



Fig. 90, — Submucous angeioma of the jejunum with intussusception. The tumour 
lies some distance proximal to the apex. 


museum specimens. Fig. 90 is drawn from a specimen of intussuscepted 
submucous angeioma of the jejunum. TJie tumour in this case occupies a 
position which is some considerable distance proximal to the apex, although 
it is still included in the intussusceptum. Fig. 91 dei^icts an intussusception 
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caused by an inverted and i^olypoid Meckel’s diveidiculum, pre^'iously reported 
by Mr. Hamilton Drummond.^ Here, again, the attacliment of the polypus 
is some distance proximal to the apex of the intussusception. . A fourth speci- 
men {Fig. 92) shows an enteric intussusception associated with an adeno- 
matous polypus, which is not even included in the intussusceptum, but lies 
far on the proximal side. This specimen is of considerable interest, because 
it represents the recurrence of an intussusception after an operation for the 
same condition some years previous^. 

It is obvious from the examination of these specimens that mere traction 
upon the potypus bj’^ intestinal movements does not account for the formation 
of the intussusception. The probable explanation is that the tumour, lying 

within the lumen of the bowel, acts 
as a foreign body^ and produces 
spasmodic contraction of the gut 
around it, with inhibition of tliat 
part immediately distal. The con- 
ditions are now favourable for that 
final act of peristaltic gymnastics 
whereby the conti’acted part is 
induced to slip into the dilated 
portion {Fig. 93). 

Lindsay and Perrin- have ad- 
duced evidence to show that the 
intussusception of infants is associ- 
ated with inflammation of tlie 
DivERTicoLOM lymphoid tissue in the lower ileum, 
and they offer this as an explana- 
tion of the age incidence. Such 
an exiolanation is welcome, since it 
obviates the necessity of taking 
refuge in terms like perverted peri- 
stalsis, rvhere the bowel is expected 
to display suicidal tendencies foi 
no apijarent reason. Moreover, it 
puts the intussusceptions of infancy 
on the same footing as those associ- 
ated with polj^pi and growths. I 
the explanation given bj^ myself of the relationship between the polypus 
and the bowel is accepted, it is easy^ to see the mechanism of production 
of the ileocaecal type of intussusception. No dragging of the borvel va 
by" the foreign body" need be assumed ; the terminal part of the ilciini 
simply" contracts violently" and is pulled by* its longitudinal muscle into 
the ciecum, which is relaxed ready" to receive it. Once an apex is formcc . 
the intussusceptum itself becomes the foreign body", and attempts arc mac e 
to expel it, with the result that more and more invagination takes jflace. i 
same mechanism which produces the first intussusception is capable of ])ro 
ducing a second and forming a double intussusception, and, thcoretica 
this process might continue until the bowels were like the familiar senes 



- APEX 


Fig. 91. — Inverted Meckel’.s diverticulum 
with intussusception. The attachment of the 
diverticulum is proximal to tlie apex of tlie intus- 
susception. 
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boxes within a box. Tliere is a limit to this, however, in the distensibility 
of the ensheathing layer. 

The moral to be drawn fi'om the above observations is that, when 
operating for intussusception, particularly in subjects over the age of two 


Fic. 92. — Adenomatous polypus of the small intestine caa«ing recurrent 
intussusception. The tumour lies in a proximal position, and is not even 
included in the intussasceptum. 



years, careful examination should be made of the proximal health}' bowel for 
possible polypi. Neglect of this precaution ma}' result in recm'rence, immedi- 
ate or remote, as illustrated by the specimen shown in Fig. 92. Knowledge 
of this relationship helped me in the following case, of which I give short notes. 


POLYPUS 



POLYPUS 



Fig. 93. — Diagram illustrating the usual vray in which a polypus starts an intussusception. 


A man. age 48, had suffered for seven months from intermittent abdominal 
pain. During the last fortniglit the pain became more severe, and he had 
dinicult}- in getting his bowels moved. Two da}-s before admission to hospital 
the pain became very had, and he passed bright-red blood with his motions. 
When I saw him, he complained bitterly of agonizing pain, and demanded 
VOL. XIII — so. 49. 11 
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relief at anj^ cost. The abdomen was .sliglitlj’^ distended, and there was a small 
amount of free fluid. A mass, somewhat obseured bj’^ the distention, was 
felt in the situation of the descending eolon and Avas thought to be groA^tll, 
At operation, this turned out to be an intussusception of the colic tApe. It 
was apparentlj^ of recent origin, and AA-as easily reduced, there being no adhe- 
sions. After reduction, the boAA-el AA-as carefull}'^ examined for groAsdli, but none 
could be felt at the site of the intussusception. Some four or fiA-e inches 
proximal to this, liOAA'eA’er, thei’e A\-as a small hard carcinoma confined to one 
AA'all of the boAvel ; it had no relation to the intussusception, and had one not 
been on the look-out for a possible tumour in this situation it might easily 
haA^e been oA'erlooked, and the abdomen closed Avithout the true nature of 
the disease being recognized. The condition of the patient did not Avarrant 
further interference, so a safety-A-ah-e csecostomj’^ Avas jAerformed as a pre- 
liminary^ to future operation. 

Three AA-eeks later, the abdomen AA-as opened again for the lAurpose of remoA-- 
ing the groAA-th. On examining the site of the disease, the intussusception Avas 
found to liaA-e recurred, and on this occasion the groAA-th AA-as actually in the 
intussusceptum at the apex. There AA-as no oedema of the boAA-el, and the 
apiAearances suggested that recurrence had taken place, at the earliest, a fcAv 
hours before operation. The diseased boAA-el AA-as remoA-ed, and anastomosis 
done by the method of Fraser and Dott. RecoA-ery AA-as uninterrupted. 

The draAA-ings in this note are from specimens in the Durham UniA-ersity 
College of Jledicine, NcAvcastle-on-TAme. 
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INTERSCAPULO-THORACIC AMPUTATION FOR CARCINOMA 

OF BREAST. 

By sir CUTHBERT W.ABLACE, K.C.M.G., C.B., Loxdox. 

Ox tTO occasions recently an interseapulo-thoracic amputation ■vvas performed 
for advanced carcinoma of the breast. 

The problem vas to provide a covering for the raw surface left after wide 
removal of the breast. In the ordinary fore-quarter amputation the line of 
union between the anterior and posterior flaps runs on tlie outer side of the 
thorax. In an amputation for carcinoma of the breast, the line of union must 
be at the sternum, for it is necessaiy to sacrifice the anterior flap which 



contains the tumour. The skin to cover the front of the chest must come from 
the posterior flaj), which thus has to reach the sternal edge. 

In planning the incision in the first case, it did not seem possible that the 
posterior flaj) could reach so far, and preparations were made for an extensive 
graft taken from the forearm of the amputated limb. The residt showed, 
however, that a posterior flap could be fashioned that would reach the sternal 
edge. 



164 THE BEITISH JOUEHAL OF SUEGEET 


In the second case advantage -was taken of the experience gained in the 
first, and the contour of the flap was somewhat modified, with the result that 
accurate and easy coaptation of the skin was obtained. 

The incision started over the sternomastoid, about 3 in. above the clavicle, 
passed down to and over the sternoclavicular articulation ; it then turned 
outwards 2 in. below the clavicle, crossed about 2 in. above the angle formed 
by the junction of the skin of the chest and the arm ; then across the deltoid, 
sloping slightlj'^ downwards to the point where the posterior aspect of the 
arm joined the bod}"^ ; then backwards and downwards almost to the angle 




of the scapula. From this point it turned forwards, crossed the axilla hori- 
zontally below the border of the" mamma, and reached the sternal edge, vhieh 
it followed to the sternoclavicular articulation. 

By turning the superior flap upwards, it was quite eas\’ to divide t le 
muscles on the superior and vertical border of the scapula and turn forwards 
the upper extremity and detach it from the thorax. The continuation o 
this process enabled the arm, scapula, pectoral muscles, and mamma to e 
removed in one block. {Figs. 94, 95.) 

The shock was no greater than that encountered in many breas 
operations. . 

In each case a small part of the anterior edge of the skin-flap necroscc . 
but otherwise the flaps healed well. 
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SHOR7' NOTES OF 
RARE OR OBSCURE CASES. 


TWO CASES OF POLYPUS OF THE STOMACH. 

By T. B. MOUAT, SnEFFiELD. 


The following two examples of mucous 2ioK'|5US of the stomach illustrate the 
complications which may be set up by tliis relatively infrequent condition, 
for in both a partial inversion of the stomach wall had resulted from the drag 
of the pedicle of the tumour, which had been extruded from the stomach into 
the duodenum. In the first ease obstructive sjTuptoms were present, and 
the distended duodenum had perforated, wlule in the second the poU^pi 
showed malignant changes, and one of them had become ulcerated and given 
rise to lucmorrhage from the stomach. In the absence of complications, the 


diagnosis would appear to depend 
on the presence of a palpable 
tumour in the pyloric region, which 



Fig. 90.— 1. 

Mucous poh*pus of stomach. 

gi\'es a characteristic rounded and 
sponge-like filling defect in the 



radiograms of the stomach after a fro. 97. — Case l. Pen draiving of slide, 

barium meal. 


Case 1. — ^Harriet T., age 12, was admitted to the Royal Infirmary-, 
Sheffield, on June 16, 1924, suffering from diffuse peritonitis. For the past 
twelve months she had been troubled with recurring attacks of epigastric 
pain and vomiting, which lasted for three or four davs. Between these 


attacks she appeared to be in quite good health. The vomit was described 
as being “just like chopped grass The present illness commenced sLx days 
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ago with the same symptoms, which continued till the day before admis- 
sion, when the pains grew very acute, and she became collapsed. 

Ox Adjiissiok. — The patient appeared a fairly well-grown but thin girl, 
with a pinched, dusky face and sunken eyes. Pulse 135. Temperature 100°. 
Generalized abdominal rigidity, with some distention, and signs of free fluid 
in the peritoneal cavitJ^ 

Operation. — On opening the abdomen through a right paramedian 
incision, gas and a cojiious purulent odourless exudate escaiied. The incision 
was enlarged upwards, and adherent lymijh was seen on and around the 


^ ^ 

•/ 



ULCCR 


\ riuiNii 

defect. 


Fig. 98 . — Case 2. Radiogram of stomacli. 


duodenum. The pylorus and the first part of the duodenum were distendec , 
and on grasping these segments of the gut to pull them down for closer 
inspection, a large mass was felt to slip from the duodenum back into t ic 
stomach. It was then noticed that the perforation lay concealed uncer 
the duodenal attachment of a rounded fleshy band which ran betneen t ic 
under surface of the liver and the anterior aspect of the first part o t ic 
duodenum, and appeared to have resulted from stretching of old ‘ic 
sions. This band was removed, and the leaking perforation, whic i mns 
round in shape and about one-eighth of an inch in diameter, was invaguia « • 
The stomach was now opened, and the tumour, Avhich proved to ic a 
large mucous pohiius attached by a short pedicle to the posterior wall o ic 



RAHE OR OBSCURE CASES 


167 


stomach near the lesser curvature, was removed with a small portion of the 
mucosa at the site of attaclunent. The gap in the mucosa and the incision 
in the anterior wall of the stomach Avere sutured. The purulent exudate in 
the peritoneal cavity was swabbed out, and the pelvis drained through a 
separate suprapubie ‘button-hole’ incision. 

The after-progress Avas uneA'entful ; the drainage tube Avas remoA'ed on 
the second day, the patient Avent home Avith both Avonnds healed in the fourth 
Aveek. and remains in good healtli. 

The gross appearance and microseopic stnicture of the speeimen are 
shoAvn in Figs. 96 and 97. 



Case ‘2. — Thos. W.. age 40. a colliery corporal, Avas admitted to the RoA’al 
Infirmary. Sheffield, on Sept. 25. 1924. His mother had died from cancer 
of the stomach at the age of 47. 

In c.xcellcnt health till about the end of June. 1924 ; he then began 
to be troubled by a dull pain in the jjit of the stomach, Avhich became Avorse 
after food. The appetite Avas poor, and he lost a stone and a half in AAeight. 
He stopped Avork on .July 23. and four days later A'omited a Avashhand-basinful 
of blood. The pain became extremely scA'crc, and he sent for his doctor 
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(Dr. Ritchie, Hoyland Common, Barnsle}’^), who kept him in bed and gave 
him medieine. The pain lasted for about a week, but there was no recurrence 
of the vomiting, and since then he has gradually felt better. He attended 
hospital as surgical out-jratient on Aug. IS. A rounded tumour about the 
size of a golf ball could be felt in the pjdoric region, and he was advised to 
come into hospital for ojreration. On Sept. 22 he came back to the hospital 
to tell us he felt so well that he wanted to resume work ; but as the tumour 
could still be felt in the epigastrium, he was dissuaded from doing so, and n as 
admitted on Sept. 25. 

Radiograms of the stomach after a barium meal showed a filling defect 
at the pylorus, and an oblique ulcer niche on the greater curvature {Fig. 98). 



Fig, 100 , — Case 2. Pen drawing of slide. 


Opekatiox, Sept. 29. — An indurated and obviousl}'^ malignant ulcer was 
found on the greater cuin'ature about three inches from the pylorus. The 
P5dorus was greatly enlarged and appeared to be stretched or^er a rounded 
mass which protruded into the first part of the duodenum, and which slipped 
back into the stomach when the parts were handled. A partial gastrectoniy 
was performed bj^ Polj'a’s method, the stump of the stomach being brought 
down through the mesocolon after completion of the anastomosis. 1 le 
jiatient made an uninterrupted recover}', and left hospital at the end of t ic 
third week. 


The resected jrortion of stomach {Fig. 99) shows on the greater curvature 
the oblique ulcer cleft, which appears to have resulted from breaking-dovn o 
a malignant nodule, and two polypi, which are attached to the walls of t le 
pyloric antrum. The edges of the ulcer and the polypi showed well-mar '« 
malignant changes, and the pen drawing {Fig. 100) shows the structure o 


the less malignant portion of the larger polypus. 
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INTUSSUSCEPTION OF THE SMALL INTESTINE EXTRUDED 
THROUGH A FAECAL FISTULA 
ON THE SURFACE OF THE ABDOMINAL WALL. 

Bv E. T. C. MILLIGAN, London*. 

The patient -was a boy, age II. with a fecal fistula resulting from an 
enterostomy performed six months previously by another surgeon to relieve 
post-operative intestinal obstruction following acute appendicitis for which 
the child had been operated upon seven days before. At the oj)eration for 
intestinal obstruction, the first presenting coil of distended intestine — which 
proved to be 1 foot proximal to the ileoctecal junction — was selected for the 
enterostomy. The child developed scarlet fever a few days subsequently. 



Fig. 101. — Intussusception of small intestine extruded on the surface of the 

abdominal wall. 


which delayed the closure of the enterostomy. The abdominal wall became 
\'cry red and idcerated by the action of the intestinal contents. 

Present Illxess. — On July 10, 1924, six months after the previous 
operations, the child suddenly experienced an attack of abdominal pain and 
vomiting. The pain recurred several times. In the intervals of freedom from 
Jjain the child u-as quiet, but pale in apf>carance from shock. 

When operated upon, about nine hours after the onset, there was present- 
ing on the abdominal wall about S in. of small intestine intussuscepted and 
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extruded through the fecal fistula. The intussuscepted bowel consist eil ol 
entering and returning laj'er, there being of course no ensheathing layer, so 
that the mucous membrane of the bowel was presenting. The intussuscep- 
tion was curved, bluish red, and congested from constriction at tlie point of 
exit from the abdomen, and bled readily^ on manipulation. 

Attemjots at reduction failed owing to rigidity of the bowel and con- 
striction at the skin opening of the fistula. 

Operatiox. — The scar surrounding, and the fistulous opening in the 
abdominal wall, were excised, the abdomen being opened by prolonging the 
resulting wound upwards and dowuAvards. Resection of the intussusception 
was then performed and an end-to-end anastomosis made. The intussuscep- 
tion seemed to have started about 4 to 5 in. proximal to the fistula. Xo cause 
was discovered. In spjite of the unhealthy* condition of the skin of the 
abdominal wall, healing occurred by first intention, and recovery was complete 
and une^'entful. 

Fig. 101, which IMr. Thornton Shiells has made from rough drawings 
at the time and from description, is an excellent picture of the appearance 
at the ojaeration. 


CASE OF VON RECKLINGHAUSEN’S OSTEITIS FIBROSA. 

By a. REXDLE SHORT, Bristol. 

Miss D., age 46, was sent to me by' Dr. Ward, of Wotton-under-Edge, suffering 
from pain and swelling of the right knee. 

History.— .A.S long as she could remember there had been some bony 
swelling about the knee and also of the fingers of the right hand : she suffered 
from fits between the ages of 20 and 30. Six years ago, after an injury, there 
was synovitis of the knee, which cleared up ; eighteen months ago the fluu 
returned without obvious cause, but again gradually' cleared up. Four mont is 
ago the joint swelled again and has not improved. 

Ox Ex.\mix.\tiox. — The patient is small-made but intelligent. Geneia 
health is good. There is no thyroid tumour jialpable. There arc a nimi icr 
of large na?vo-fibromata on the chest, abdomen, and right hand, of vciy o<'.- 
duration. The right knee is very swollen, with soft irregular bosses ansm„ 
from the tibia and the femur ; there is no fluid present. It is very tcnc cr 
and painful. The right hand shows, in addition to the mevo-fibioma n. 
bony swelling of the phalanges, especially at their bases ; on account o ic 
deformity two fingers were amputated many' y'ears ago. The 
apparentlv involved in the same disease as the knee. The radius am i 
on the left side are emwed, but not expanded. In spite of this, the rig it arm 
is shorter than the left. . 

X-R.vY Report. — The skiagram (Fig. 102), taken by Dr. 3Iay es. 
extensive ehanges in the bones entering into the knee-joint. U'C 
shows a thin shell of hard cortex, enclosing a nearly uniform transpaieiit 
which extends for several inches up the shaft. Here and there one tau 
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rounded or elongated denser areas. In front, the cortex has been perforated 
by the transparent mass, which forms a projecting tongue-like swelling, folded 
down on to the shaft. The upper end of the fibula shows a sunilar condition, 
but it has not extended beyond the limits of the bone. Both the femur and 
the fibula are slightly expanded. The tibia shows a more localized transparent 
area, which has bulged out through the cortex both behind and in front. The 






Fig. 102. — Osteitis filirosa : skiogram of knee. 


patella retains a hard shell in front, but the rest of the bone is transparent. 
There are a few dense pearl-like shadows of bone in the capsule of the knee- 
joint, and the articular surface of the tibia is irregular. 

In view of the extensive natm-e of the disease in the femur and tibia, 
operation was thought to be contra-indicated, and a walking caliper advised. 
Three weeks later the patient was sent to me again on account of great 
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pain in the knee, inability to i^ut the leg to the ground, ; 
swelling. The joint was found to be much more swollen, 
extend it. It was held semi-flexed, and there Avas but Ii1 
that very jjainful. The softish boss or'^er the head of tl) 
it did not show eggshell crackling. The fingers were um 
Operation. — ^As the patient was verj’’ averse from 
excision of the knee was performed ; altogether about 7 ii 
were removed. The bony ends were brouglrt together a 
a Hallopeau plate, and Parham and Jlartin bands. Thci 
healing, and the plate and bands were remo^'ed later. 
tlie patient was sent home with the bones ununited, 1) 



Fig. 103. — Osteitis fibrosa. Section of tibia through ' 
B. Tubercle ; C. Fibula ; D, Osseo-ni 


comfortably on crutches with the leg in plaster, 
put it to the ground on account of the great she 
Description of the Removed Bones. — The 
removed are shown in Figs. 103 and 104. Judging 
of the diseased area in the tibia was excised, but b}’^ 
in the femur. However, the cut surface of the 
failure to unite suggests that extensive disease was. 
The tibia was the more grossly diseased. A 
the upper three inches of the tibia ; a little ren 
tubercle. The rest had been expanded from withii 
awa}^ The articular cartilage remained, but wa' 
Tlie material occupjdng the head of the bone wa 
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with small pearls and rods of cartilage-like material. It varied in colour 
from greyish-pink in the centre to a red jelly inside the boss at the back of 
the tibia that had been so painful. Here it was almost diffluent. The fibula 
appeared normal. 

The femur showed less ex-tensive clianges. The ai-ticular cartilage was 
thinned and studded with little nodules. The cortex of the bone, though 
very thin, was intact except just above tlie patella, where a reddish jelly-like 
material bulged through, forming a soft swelling like that at the back of the 
tibia. Elsewhere the femur was completely occupied by a material which 
had the colour of ordinary bone-marrow in that situation, but softer. No 
cancellous bone was visible. There was a rod of cartilage-like material 
lying loose in the middle, well shown in the picture {Fig. 101), and some other 



1*10. 10^. — Osteitis fibrosa. Section of feinur'’throup}i condyle. A, Xew 
growth; B, Eroded surface of condyle studded with nodules; C, Bods and 
pearls of osseo-inucin looking like cartilage. 


ai'eas with little nodules of the same. The substance occupying the femur had 
not tlie gelatinous appearance of that found in the tibia. 

Mickoscopical Report. — Professor I. Walker Hall reports : The tissue 
shows chiefly the later changes associated with osteitis fibrosa. There is 
generalized replacement of the bony structure by fibrous tissue. The forma- 
tion of thin-walled capillaries has been followed by nmnerous luemorrhages. 
The attempt to lay down new bone is er-ident in the strands of osseo-mucinic 
and osteoid tissue, but the process has not proceeded verv far. 

The removal of the bone trabeculse appears to have been brought about 
more fully by halisteretic atrophy than by osteolysis and osteoclasis. Osteo- 
blasts and osteoclasts ha\'e taken a part wluch is less pronounced than in some 
cases. They are present in medium numbers onlv, and do not present the 
intensive giant-cell formation hitherto described. 
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DISCUSSION. 

The case is a fairly typical one of von Recklinghausen’s osteitis fibrosa, 
but vith some j^eculiar features. 

The various conditions which are grouped under the name of ‘osseous 
dystrophies’ have recentlj'^ been subjected to a careful examination and critical 
discussion by Dawson and Struthers in a most valuable paper, which draws 
largely on the extensive researches of von Recklinghausen. The conditions 
which come under their examination, and enter into the list of possible 
diagnoses in this case, are: ( 1 ) Osteitis fibrosa, generalized or localized; 
( 2 ) Paget’s osteitis deformans ; ( 3 ) Osteomalacia ; ( 4 ) Rickets ; ( 5 ) Myeloid 
sarcoma, better called ‘benign giant-celled tumour’ (Ewing). 

They point out that the histological features of osteitis fibrosa are an 
erosion and expansion of the bone with the la3dng down of new bone on 
fibrous strands which become converted into osseo-muein. The Haversian 
spaces, and later the bone-mari’ow, are converted into fibrous tissue, with 
proliferated endosteal cells and, where the bone is being eroded, many giant 
cells (osteoclasts). There is a tendenej’^ to myxomatous degeneration, and 
C3'sts, large or small, are plentiful. In addition to these there are tumoiir-likc 
masses which, both to the naked eye and histologicall3'^, ma3’’ resemble myeloid 
sarcoma. In their case there was an adenomatous tumour of the parathyroid 
gland. 

In Paget’s osteitis deformans, the changes are fundamentally very similar, 
but the giant-cell areas and c3''st-formation are absent, and the bone changes 
are more in evidence. 

In osteomalacia, there is a simple halisteresis or dissolving out of the 
mineral salts, leaving zones of decalcified osteoid tissue. There is little or no 
fibro-osteoid-tissue replacement of the marrow' and Haversian spaces, and 
there are few or no osteoclasts. 

In rickets, of course, the main change is the exaggerated and irregular 
cartilage-formation with deficient calcification. 

In myeloid sarcoma, better called ‘benign giant-celled tumour’ (Ewing), 
there is a definite tumour-formation, full of giant cells which are osteoclasts, 
not m3'elo2olaxes. Osteoclasts have man3’’ nuclei ; the m3mloplaxes or mega- 
kar3’'oc3’'tes of bone-marrow show' a single man3'^-lobed nucleus. 

In the iiresent case, the very' long course, dating from childhood and 
perhaiDS from birth, the involvement of many' bones and, until recently, the 
freedom from sy'mptoms, jroint to osteitis fibrosa. The tibia shows bone 
erosion and expansion ; the femur show's a mixture of bone erosion and new 
bone-formation w'ithin the shell of cortex. The marrow' has been comertcf 
into fibrous and my'xomatous material, and show's in places many' prolifciatcf 
cells, probably' endosteal in origin. There is not the thick lay'er of very' porous 
bone one sees in osteitis deformans. The reddish jelly'-like area projecting 
from the head of the tibia closely' resembles a my'eloid sarcoma, and cou 
certainly' be described as a ‘tumour-like mass’. . . . 

The peculiarities of the case are the follow'ing : ( 1 ) The association wi^ 
many' subcutaneous na;vo-fibromata ; ( 2 ) The absence of fractures ; ( 3 ) jc 
great pain, and the swelling of the knee-joint ; ( 4 ) The scantiness of ostcoc as s 
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in tlie sections examined (it may be that examination of other jiarts of 
the diseased area might show them) : (5) The presence of rods and pearls 
of osseo-mucin in the region which shoidd have been occiqiied by bone-marrow, 
looking to the naked eye like cartilage. 


OSSIFYING CHONDROMA OF A RIB MISTAKEN 
FOR A SARCOMA. 

By CECIL P. G. M'AKELEY, London. 

The interest in this case is of a threefold nature : (1) As to whether or not 
trauma can be the predisposing cause of ehondromata ; for in this case there 
was a very definite history of injury seven years before the gi'owth became 
noticeable. (2) Because there was marked pulsatioir to be felt in the upper 
part of the tumour, with some involvement of the lower cord of the brachial 
plexus, and the clinical diagnosis first 
made was that of sarcoma. (3) This 
diagnosis was supported by the report 
of the radiologist, namel}' : sarcoma of 
chest wall obscuring the scapula with a 
certain amount of ossification. 

The following is an account of the 
case : Mr. W. 31.. age -12. while in France 
in 1916, was a machine-gun ammunition 
carrier. In October, during an engage- 
ment, he was carrying a loaded ammuni- 
tion-drum under his right arm. when 
suddenly it exploded, causing him se\ ere 
pain in the right side of the chest ; other- 
wise he was not hurt in any way. The 
pain disappeared during the rest of the 
engagement. Soon after this incident the 
patient noticed a j^ain in the back of his 
shoulders which was dull and constant. 

In Xovember. 1916, he developed nephritis 
and was sent home to England. The 
nephritis cleared up. but the pain in the 
back still persisted, so that he had to give 
up playing tennis. In August, 1923, one 
morning while drawing his hand across his 
chest, he noticed a smooth lump about 
the size of a walnut ; it was hard and 
immovable, but was not attached to the 
skin. It was situated an inch above and external to the right nipple. He 
saw his doctor, who told him it was cancer. A month later he was X-rayed 
at Swansea and told he had a malignant tumour, and was sent to London 
for radium treatment. Radium was inserted into the tumour in three 



I 


Fig. 1U5. — Skiagram showing chon- 
droma growing from rib. Definite areas 
of ossification can be seen. 
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situations. No relief was obtained, and the tumour continued to increase 
in size. The patient complained of pain and weakness on the inner side of 
the right forearm, and numbness and tingling in the ring and little fingers. 
In November, 1923, he had great difficult 3 '^ in writing, and in Februarj', 1021, 
had to give up using a pen. He was advised to have an amputation at tlic 
shoulder-joint, but he refused and returned to his home. Earty in May, 
he was sent to King’s College Hospital with the definite request that deep 
X-ray therapj’^ should be given to the tumour. A skiagram was taken 
{Fig. 105) which demonstrated an ossifying chondroma growing from tlie 
chest wall. 



Fig, 100. — Appearance of the tumour after excision. 


Ox Exajiixatiox. — The patient was seen to be a well-built man of 
medium height. On the right side of the thorax a large rounded tumour was 
visible ; there was definite pulsation at the upper part. The tumour vas 
hard, irregular, and fixed to the chest wall ; the pulsation appeared to be due to 
the axillaiy vessels which were no doubt stretched over it. There was slig i 
weakness of the muscles in the foreai-m and hand which were supjilied b\ t le 
lower brachial-nerve cord. The skin over the tumour was stretched an( 
slightly reddened ; there were two small healed incisions where the ra( nun 
had been inserted. The muscles of the thenar eminence were slightly vaste( , 
but all the muscles reacted well on electrical stimulation. The patient vas 
advised to have the tumour removed, to whieh he eonsented. 
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Opehatiox, June 15. — A curved incision was made below the tumour, the 
lower costo-sternal fibres of the pcctoralis major muscle were divided, and the 
tumour was exposed. In separating the fibres of the pcctoralis major from the 
upper part of the tumour, the first part of the axillary artery and ^•ein and 
the lowest eord of the braehial plexus were found to be lightly stretched over 
the tumour, and were scjiarated from it with difiiculty. The tumour was fixed 
to the middle of the fourth rib by a short pedicle of about in. diameter ; 
this was i-emoved, together with a portion of the rib from which it was 
growing. The periosteum was separated from the rib previous to removing 
the latter. The fibres of the pcctoralis major were drawn together with 





Fig 107. — Sectional view of excised tumour. 


catgut sutures, and the skin was closed by interrupted silkworm-gut sutures ; 
a large drainage tube was inserted for twenty-four hours. The wound healed 
well, and the patient was discharged from hospital at the end of June. 

When examined in December, the patient was very fit and well ; there 
was no sign of any irregularity in the chest wall ; the defect in the fourth 
rib could hardly be felt owing to new formation of bone under the 
periosteum. 

The tumour after excision {Fig. 106) measured 7 in. by 6 in. : it was lobu- 
lated and of a pearly-blue colour. On section {Fig. 107) there were definite 
areas of ossification, and in one place where the radium had been inserted 
there was a mucoid degenerative area. 

VOL. XIII. — NO. -19. 
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The microscopical picture {Fig. 108) was that of a t 3 ^pical chondroma. 
In the centre is seen a group of nutrient vessels, whilst the main feature of the 
tumour itself is that of apparentl}’- homogeneous cartilage containing large 


Fig, 108. — ilicroscopical section of the tumour. 



numbers of irregularh' distributed but typical cartilage cells. The cells them- 
selves varj' great!}' in size. 

The specimen is now in the museum of the Royal College of Surgeons. 


RENAL COLIC AS A LATE COMPLICATION OF 
NEPHRECTOMY. 

Bv H. IV. B. CAIRNS, London. 

The following case presented the unusual feature of a renal colic occurring 
eleven years after removal of the corresponding kidney. The cause of this 
colic and of the other symptoms, which were equally baffling, was disco\erc( 
by mere chance. 

Histokv. — H. N.. male, age 36. was admitted to the London Ilospita 
on March 17. 1923. Ten days earlier he had developed suddenly a 
left-sided renal colic : the pain began in the left loin and radiated to the c 
lumbar region and the hypogastrium ; it was severe and intermittent, anc 
was accompanied by frequent and painful micturition. 
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The colic had continued, rendering sleep almost impossible, until twenty- 
four hours before admission, when it suddenh' ceased. Three hours later 
the patient felt a sudden stoppage of the stream while trying to pass water. 
He strained hard, but could only pass a little blood, while at the same time 
he felt a stinging pain in the penis. Seven hours later he was still unable to 
pass water, so his doctor passed a catheter ; the relief, however, was only 
temporary, for when he was admitted to hospital he had acute retention 
which required immediate catheterization. 

Past History. — ^It appeared that the patient had had urinary trouble 
before. In 1911 he had been in the London Hospital on account of left renal 
colic, and Jlr. Frank Kidd had removed a large stone from the pehne portion 
of the left ureter. The ureter, it is stated in the notes, was greatly dilated, 
“ resembling the sigmoid colon ". The incision in the ureter was closed by 
a double layer of chromic catgut stitches. A fortnight after the operation a 
large, tender swelling ajipeared in the left loin. This proved to be a hydro- 
nephrosis, for which first nephrostomy, and finalh’ nephrectomy, were per- 
formed. These operations were successful, and the patient returned to his 
work and had no further trouble, save for an occasional ache in the left loin, 
until the sudden onset of his present illness. 

Physic.al Examix.atiox. — On admission, the only physical signs of 
importance Avere the distended bladder and a tenderness in the left loin at 
the site of the old healed nephrectomy incision. The right kidney veas pal- 
pable, but neither enlarged nor tender. The urine ivas alkaline and contained 
A A’olume of albumin and a deposit of pus and red cells. On cultivation it 
yielded, later, B. protcus. 

On the folloAving morning during a further examination of the patient 
a curious discovery was made. Projecting from the urethral orifice there ivas 
a small soft mass — 1-6 x 0-6 x 0-5 cm. — the surface of Avhich resembled 
twisted string. It Avas remoA’ed and sent to the Pathological Institute. 
Professor Turnbull reported as folloAA S : — 

*■ The sjiecimen consisted of longitudinal and transA'erse sections of 
anisotropic rods surrounded by a granular structureless substance. The 
morphology and staining reactions of the rods Avere similar to those of a 
silk ligature in a control section.” 

Some further examinations AA-ere carried out. X-ray examination of the 
urinary tract rcA'caled no abnormality. The bladder AA'as found at cystoscopy 
to be normal ; the ureteric orifices Avere of equal size. 

SuBSEQUEXT COURSE. — After the expulsion of the stitch the patient had 
no further symptoms. He Avas discharged from hospital on Harch 26, 192.3, 
and has reported since that there has been no subsequent trouble. 

SUMMARY. 

This case Avould ha\'e remained a mystery if Ave had not had the good 
fortune to discoA'cr the stitch. This made the course of cA-ents perfectly 
clear. At the nephrectomy operation the distal cut end of the dilated ureter 
■"•as eA’idently closed by a silk ligature. A slight degree of infection persisted 
nround this fragment of silk, causing from time to time a slight aching pain 
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in the left loin. Twelve years after it had been placed in position the silk 
worked loose and was expelled down the still patent ureter to the accompani 
ment of a sharp attack of renal colic. In the bladder it gave rise to a temporary 
retention of urine, which could be easily relieved by catheter. Finally, the 
ligature was discharged at the external meatus of the urethra. 

The case emphasizes a point established in recent years, namely, that 
non-absorbent material should not be used in nephrectomy for ligature of the 
ureter, particularly when the ureter is dilated. The case also gives an excellent 
example of the honesty of symptoms ; in it, as in so many other obscure cases, 
once the problem is solved, symptoms which have at first sight appeared com- 
plicated, incongruous, almost unbelievable, are now seen to be an eminently 
reasonable expression of the underlying pathological processes and of their 
development. 

thanks are due to Mr. H. S. Souttar for permission to publish this case. 


CYST-ADENOMA OF PANCREAS: COMPLETE REMOVAL. 

By SETON PRINGLE, Dublin. 

The following case of enucleation of a cyst-adenoma of the pancreas seems 
to be worthy of record. 

I\Irs. D., age 40, consulted me in February, 1924, for a “ lump in the 
left loin ”. She stated that it had been there for many years — probably ten 
— but at first caused no inconvenience. It gradually increased, however, until 
at the time of seeking advice the size was such as to interfere with her 
stooping or even sitting clown, the act of bending forward apparently causing 
it to be nipped between the lower margin of the thorax and the iliac bone. 
At no time had she suffered any pain of severe character, but latterly there 
had been occasional vague pains in the left upper abdomen, quite distinct 
from the acute discomfort produced by stooiiing. For some months she had 
had slight frequency of micturition, with some loss of control. The tumour 
did not interfere with her general health, which had always been ^'ery good, 
apart from an attack of acute rheumatism fourteen years previoushL 

On examination, it was found that almost the entire left abdomen vas 
occupied by a smooth rounded tumour, extending from the loin behind to 
almost the mid-line in front, and from underneath the left costal arch to vithin 
a hand’s breadth of Poupart’s ligament. The percussion note over it "us 
dull, except where the lower and left lateral borders were crossed by a bioac 
zone of resonance, due to the transverse and descending colon. The stoniai i 
was displaced upwards, lynng entirely under the cover of the ribs. On accjoun 
of the histoiy of some disturbance of micturition, careful examination o le 
urine was made, but it proved to be quite normal. Cystoscopic examination 
revealed a normal bladder, but the excretion of indigo-carmine by the c 
kidnev was slightlv delaved. 

My friend. Dr.' Campbell Hall, of Monaghan, assisted me at the opcratioi . 
On opening the abdomen we found that the tumour jirescntcd throng i 
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thinned-oiit. stretched gastrocolic omentum. Tliis was di\'ided freely, opening 
into the lesser peritoneal sac ; the tumour — as large as a football — was then 
seen, still covered with the posterior parietal peritoneum, but its size was 
such that it was impossible to establish its origin. It was obviously cj’stic 
in nature, and a large trocar was mserted and some four pints of light 
chocolate-coloured fluid were aspirated. It then became apparent that it was 
attached by a broad base to the posterior abdominal wall in the region of the 
pancreas. At first our intention was to marsupialize the cyst wall, but this 
was so extensive that we j^roceeded to excise the redundant portion. The 
edges of the incision in the cyst wall proper were caught in forceps, and an 

^ attempt was made to peel off the 

V. 1 co\-ering layer of tissue with gaiize- 

covered fingers, just as a hernial 
A A sac is dealt with. This was ac- 
complished with such ease that the 
process was continued until the 
whole cystic mass was removed. 
'f\. There was no serious hasmorrhage, 
\\ and only two ligatures were ap- 
«?/ plied, as the large vessels which 
ramified over the tumour peeled 
off with the cor'ering tissues. 
.A,fter remor'al it was seen that 
the last portion of the cyst to be 
shelled out had left 
an area denuded of 

-V" ^ ■ pei’itoneum some 2 in. 

yjSX square on the anterior 

of the pancreas 
in its middle third, so 
that the gland tissue 
^ ^vas left quite bare and 

^ oozing blood : but there 

irvn Cl . 1 . , - • - 1.1 1 did not seem to be any 

xic. iuy. — bketch showing microscopic appearances ot mnltiiocular i r i 

cyst-adenoma of the pancreas. actual r01TlO\ al of tllC 

glandular tissue, and 

none could be identified with the naked eye as adhering to the excised cyst. 

Having satisfied ourselves that no serious hamiorrhage was occurring, 
the cavity was loosely packed with gauze soaked in liquid paraffin, a large 
drainage tube inserted, and the edges of the opening were sutured to the 
anterior parietal peritoneum, thus shutting off the general peritoneal cavity. 

Con\'alescence was unintemipted except for a rather jirofuse venous 
hremorrhage from the cavity in the second week. 

The Pathological Department, Trinity College. Dublin, reports as 
follows : — 

“ When examined, the tumour was about C in. in diameter, a large 
quantity of the fluid ha^•ing been drawn off or escaped. It was composed of 
one large cyst and a number of smaller ones in close association. The linino- 
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Fig. 109. — Sketch showing microscopic appearances of mnltiiocular 
cyst -adenoma of the pancreas. 
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membz-ane of these cj’-sts was mostU smootli but sometimes velvety in appear- 
ance. The small cj'^sts contained a gelatinous material. 

“ jMicroscopicallj^ the cysts are lined with a single row of high columnar 
epithelium Avith the nuclei at the base, and showing man}’’ goblet cells. These 
are arranged in three forms : as a uniform row, as a singularly regular row 
of short papillae, and as a row of long and occasionall}’^ branched papilla;; 
but in ever}’- case the single layer is maintained. The stained contents of the 
cysts are mucous threads and maii}’^ desquamated cells. The Avail dividing 
the cysts is formed of fibrous tissue, AAdiich is sometimes hyaline but more 
commonly cellular. There is a plentiful blood-supply and occasionally some 
haemorrhage — ^this last possibly due to handling at and after the operation. 
There are no remains of pancreatic tissues in the Avails of the cysts, such as the 
tissue resembling islands of Langerhans sometimes described in pancreatic 
cysts. The tumour on the AA-hole closel}’- resembles a CA’st-adenoma of the 
ovary. It is apparently entirely benign, AA-ith no eA'idence of infiltration. 
(Fig. 109.) 

“ The contents of the main cyst AA-ere e.xamined by Dr. Horgan, Avho 
reports that he has found all the pancreatic ferments. 

“ This tumour is to be distinguished from retention cysts of the pancreas 
by the formation of the papillae, and by the com])arative ease AA-ith Avhich it 
Avas remoA'ed. It is to be distinguished from enteric CA’sts, AA-hich are some- 
times found embedded in the mesentery, by its attachment to the pancreas, 
its multilocular formation, and the presence of pancreatic ferments.” 


ECTOPIC OVARY. 

By ARTHUR EV.ANS and STANFORD CADE, LoNnoK. 

Cases of iircompletely descended OA-ar}”^ are of sufficient rarit}’ to be Avorthy 
of record. 

Jliss E., age 22, Avas sent to hospital Avith a diagnosis of recurrent attacks 
of appeirdicitis. Her health had been good up till eighteen months before 
admission. She then had periodical attacks of irain in the right side of the 
abdomen ; these attacks Avere A-ery scA-ere, and the pain lasted for about 
tAveh'e hours. There Avas no Ammiting, only nausea occasionally. Pain 
tenderness on pressure in the right iliac fossa usually persisted for a ferv dars 
after each attack. The periods AA-ere normal, and had no particidar relation 
to the pain. 

The usual gridiron incision AA-as made in the right iliac fossa ; on opening 
the peritoneum the OA-ary- irresented in the Avound. The ca;cum and apjrcndix 
Avere normal. The oA-ary, normal in size, Avas situated on the outer side o 
the caecum. It Avas sessile, and partially^ coA-ered by jreritoncum. The uterus 
Avas inal-deA-eloped. and presented the appearance of a left uterus^ unicornis. 
The left OA-ary, tube, and broad ligament Avere noi-mal. The right broat 
ligament Avas absent. The right Fallopian tube Avas rejn-esented by its fim 
ated extremity. The OA-ary occupied a foetal position Avitli cephalic and cant a 
poles. From the caudal pole a band stretched downu-ards toiA-ards the irini 
of the peh-is (ligament of ovary). AA-herc it bifurcated, one part going toAvan s 
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the internal abdominal ring (round ligament), the other band stretching do-mi 
to the uterus and representing the ill-developed right cornu. In order to 
remove the ovary the peritoneum attaching it to the posterior abdominal wall 



Fio. 110, — General position of pelvic viscera as seen at operation. A, Right round ligament : 
B, Ligament of right ovary ; C, Kiclit ovar>’ ; O, Cfecum ; E, Left cornu of uterus ; F, Left 
broad ligament ; G, Bladder ; H, Right cornu of uterus. 


had to be excised with it. The patient had an uneventful convalescence. 
The attacks of pain did not recur. 

In the normal course of events the ovary develops in the lower dorsal 
region. It possesses a mesovarium. and lies close to the Fallopian tube and 
mesosalpinx : the mesovai'iuni and 
mesosalpinx are attached to the 
posterior abdominal wall by a 
common genital mesentery. The 
ovary reaches the iliac fossa in the 
fiftli month of gestation, the brim 
of the pelvis at full term, and its 
normal position in the ‘ ovarian 
triangle’ after birth. During its 
descent the mesovarium, the meso- 
salpinx, and the common genital m.— Ectopic ovan-. 

mesentery join to form the broad 

ligament. It is obvious that in the case of non-descent the broad ligament 
cannot be formed. This was well illustrated in the case described. 

Fig. 110 shows the general position of the pelvic viscera as observed at 
operation. Fig. Ill represents the ovarj- as it appeared after removal. 
Microseojiical sections of the cut end of the specimen show unstriped muscle, 
indistinguishable from that found in the normal uterus. 
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A CASE OF HEART SUTURE. 

By HAMILTON DRUMMOND, Newcastle-upon-Tyne. 

J. W. S.,. age 25, a sailor, was admitted to the Royal Victoria Infirmary at 
7 p.m. on July 8, 1924, with the following history ; Owing to a disappoint- 
ment in a love affair, on the day of admission at 6 p.m. he attempted to take 
his life bj’’ stabbing himself in the heart rvith a penknife. He immediately 
collapsed in the street, and was shortly afterwards seen bj'^ Dr. Eric Dagger, 
who found him Ijdng on the pavement drunk and with a considerable amount 
of blood on his clothing. He was immediately despatched in an ambulance 
to the Infirmary, a distance of about two miles. 

On admission he looked pallid and was under the influence of alcohol ; 
his general condition was fairly good, pulse SO and regular, temperature 



Fig. 112. — Shon'S condition found at operation and tlie incision employed excision of 
third rib cartilage ivitli portion of adjacent rib. A, Portion of left auricle protruding 
tbrough pericardium : B, Pericardium ; C. Lung. 


normal. His rcsjiirations were not increased, nor had he any dyspnaa. 
There was a small stab wound situated in the second intercostal space on 
the left side, -J in. long and IJ in. from the sternum. Tiiere was not ain 
hmmorrhage from the wound, and it admitted a probe for about 1 in., t ic 
pectoral muscle being well develoiicd. Tliere was no increased cardiac did ness 

suggestive of pericardial effusion. . 

On account of the absence of grave symptoms tlie wound was t resset , 
and the likelihood of any serious injury was not entertained. About an mur 
later the patient became restless and complained of difficulty in hica im_. 
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He was more pallid, and preferred to be in a half-sitting posture on his 
right side. Dyspna?a became rajiidly worse, resjhration n-as rajhd and shallow, 
and Iris pidse rose to 110. He was then seen by Dr. Horsley Drummond, 
M'ho found dullness in the left chest up to the Icr el of the si.\t]i rib ; there 
was still no increased dullness of the pericardium, but the heart was displaced 
to the right. Immediate operation was adr'ised. as it was now clear that 
he was suffering from a ])rogrcssi\-e hamiorrhage into the left pleural cavity. 



Fig. 113. — Shows line of the incision, taken ten weeks after the injiirj", 
shortly before leaving hospital. 


It was impossible to earn’ out an operation with a local anicsthetic 
because lie was so restless and continually throwing himself about in his 
attempts to breathe more freely. Open ether was gi\-en. and the wound 
explored by an incision 6 in. in length along the third rib cartilage, splitting 
the pectoi'al muscle and extending along the third rib (Figs. 11‘2 and 113). 
The costal cartilage and one inch of the rib were excised. The left jilcura 
Was freely opened for the length of the incision. tJie anterior margin of the 
left hing Was pulled up. and the lung e.xaniined it was uninjured. Deeper 
inspection showed, at the base of the pericardium on the left side, a hole I in. 
long tlirongh which the left auricular ajjpendix protruded, and from it there 
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was a continuous flow of blood. The wound in the auricle was practicallv at 
its tip {Fig. 114), and on catching the edges with fine dissecting forceps a 
rush of blood escaped from the heart. 

The auricular wound was closed with catgut sutures ; but this was a 
difficult procedure owing to the thinness of the wall of the auricular appendix, 
which at the point of injury did not aj^pear to be tliicker than a cliild's omen- 
tum. After three interrupted catgut sutures were introduced the haemorrhage 
was controlled. Another difficult}’^ in the closure of the auricle was caused 
by the continual welling-u]} of blood from the left pleural ca-\-ity. The major 
part of the blood in the jrleura was mopped out — probablj' 60 oz. — and the 

pleural eavity was closed completely 
without drain by a row of interrupted 
catgut sutures for the pleura and a 
second laj'er for the pectoral muscles. 

The patient greatly impro\’ed in 
condition after the operation, and was 
no longer restless. On the following day 
his general condition was fair ; respira- 
tions were rapid — 6S, largely due to 
a pneumothorax ; temperature 100°, 
pulse 116. 

On July 11 he was much improved, 
respirations 56, temperature 99-2'', and 
pulse lOS, though there was a good deal 
of expectoration, and signs of consider- 
able pleural effusion were present. The 
following day he was about the same; 
the pleural effusion appeared to be 
diminishing. Steadj’^ improvement oc- 
Fig. 114. — Drawing of a normal heart. CUlTcd until the 22nd. fourteen da}S 

A shows position of the wound in left auricle, operation, when his temperature 

rose and dyspnoea was more marked. 
Twelve ounces of blood-stained serum were removed from the pleural cavitj 
by aspiration, and on bacteriological examination it proved to be sterile. 
For several days he complained of severe precordial pain, and this was 
accompanied by vomiting. A considerable amount of consolidation of the 
left lung was present at the base, and there was rusty sputum. 

An empyema of the left chest developed, which was aspirated on Aug. 19, 
and operated upon under a local anaesthetic. A small portion of rib uas 
resected and the chest drained. The pus on examination showed pneumococci 
and staphylococci. After this his recovery was uninterrupted, and he c t 
hospital healed and well on Sept. 29. . 

Since leaving hospital, patient has been seen from time to time and is in 
excellent health. (February, 1925.) 
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CASE OF SNARING OF THE CAPUT C^CI AND 
APPENDIX BY AN OMENTAL BAND. 

By Sm HUGH SL RIGBY, K.C.V.O., Loxdox. 


Surgery of the abdomen owes much of its interest to those unexpected and 


almost dramatic findings wliicli are occasionally 
one's routine work. The following re- 
corded case is an example : — 

On March 2, 1925, I was asked to 
see in consultation a lady with the 
following history : — 

The patient had had one child, two 
years previously ; labour was prolonged, 
and the child still-born. There was a 


met with in the course of 



Figs. 115, 1 1C.— Condition before operation. A, -ippej'- 
clix kinked bv omental band ; B. Loop of oand eneirclin„ 
capnt c.^ci; 'c. Fibroid tumour attaciied to uterus at D. 
E. Onaental end of band. 

history of a large fibroid, which ‘disappeared'. 
She had been in good health up to Feb. 26, 
four days before I saw her. when she had 
acute pain across the abdomen ; she felt sick, 
but did not vomit. She was better on the 
followinsr dav. and got up the day after that, 
though she felt pain in the right sideT Three days after the onset of the 
attack, she was seen by her doctor : there was then no rise of temperature , 
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the pulse-rate was 70. Local tenderness was noted in the abdomen, anti 
some rigidit}^ of the muscles ; pelvic examination was negative. The montlilv 
period eoineided with the attaek, and the significance of this was considered. 
Discomfort was still present. When I saw her, the temperature was normal 
and the pulse quiet. On pressure over the ileocaecal region, distinct tender- 
ness was felt, and some pain was also noted on pressure to the left of tlic 
mid-line. A diagnosis of appendicitis was made and ojreration was advised. 

Operation, March 6, 1925. — Under anaesthesia, an ill-defined lump conld 
be felt in the right iliac region. 

The abdomen was opened by a right paramedian incision. The ctccmn 
was at once exposed to view, and the following very unusual condition was dis- 
closed {Figs. 115 and 116). Sur- 
rounding the caput caeci was seen 
a string-like band of deep maroon 
colour, adlierent to the caecal rvall 
at the outer side ; here, a knot 
could be seen, and, from this 
knot, the band passed downwards 
over the brim of the true pelvis. 
The crecum was somewhat mobile ; 
on lifting it up, the band was seen 
to pass across the appendix, near 
its attachment. At the point of 
crossing, a deepl}’’ injected groove 
was seen, so that the appendix 
was acutely kinked ; the distal 
part was a little distended, but 
of good colour, and the mesen- 
tery apparently was not con- 
gested. On tracing the band 
downwards, it was found to be 
attached to a smooth tumour in 
the right side of the pelvis, wliich 
at first was thought to be an 

Pig. 117. — Specimen removed at operation and OVariail CVSt. The band V ■ 

replaced in position. A, Appendix kinked by omental fiiratured at the pelvic brllll and 

band; B, Loop of band encircling caput cseci ; C. ., i .„c, t),pn nn- 

Fibroid tumour attached to uterus at D ; E. Omental divided ; tllC KllOt vast 

end of band. twisted, and the part of tlic cord 

encircling the caput c.-cci was 
freed ; in parts it was adherent, but in the main it could be separated v it i- 
out difficult}’. The band was then traced upwards, and was found to )c 
continuous tvitli the right free margin of the great omentum. Tlic 
end Avas ligatured and cut across. The appendix Avas then removed, am le 
ciccum and loAver part of the small gut returned to the abdominal caA i }• 

The peh'ic tumour Avas next examined : it ]n'OA'ed to be a su iscrous^ 
pedunculated fibroid attached to the right side of the fundus of the ” 
b}’ a short pedicle; the latter aa-rs ligatured and the tumour 
the pelvis. The caput caeci Avas not engorged, and, altliough fan \ ' . 
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constricted by the band, sliowcd no appreciable damage to its coats at the 
site of tlie constriction. The abdominal wound was tlien closed. 

Immediately after the ojjcration. a drawing was made, the parts removed 
being rejiroduced as shown in Fig. 117 ; the loop made by the band is just 
as it was found, and the ajrpendix and tumour are replaced in their original 
position. !My secretary. Miss Ethelwyn Clarke, has made an exact picture. 

The knot formed by the band was produced by a double twist of the 
looj) on its axis. Presumably the band was formed at or after the pregnancy 
occurring two years pre\-iously, but how the caput ca?ci became involved, 
and how the double twist occurred, must remain a matter of speculation. 


TWO CASES OF FOREIGN BODIES IN THE GASTRO- 
INTESTINAL TRACT. 

Bv IVILMOT ADAM.S, Pen'^vxg. 

1. Cast of Vegetable Material Simulating Carcinoma of the Stomach. — 

A Chinese male, age 37. was admitted under my care on Xov. 5, 1921, 
complaining of persistent vomiting, loss of weight, and gastric discomfort. 
These symptoms had been present for about fi\'e months. X'o history of 
hsematemesis or melfcna. He was markedly wasted, but otherwise his general 
condition was fairly good. In the epigastric region was a hard tumour which 
corresponded roughly to the shape of the stomach. Xo peristalsis was elicited, 
there M'as no free fluid in the peritoneal cavity, and the liver was not enlarged. 

I considered it to be an ach'anced case of carcinoma of the stomach, and 
that on account of its extent even a palliati\'e operation Avas out of the ques- 
tion. This Avas explained to the patient, who begged me to explore in order 
to make perfectly certain. This AAas done on Xoa'. S. under local anmsthesia. 
Local infiltration of the abdominal AAall AA-ith J per cent noA-ocain AA-as the 
method employed. 

On opening the abdomen and palpating the stomach, it inmrediately 
became obA'ious that the tumour lay AAithin the stomach, the AAalls of which 
moved freely oA'er it. The stomach AAas deliAered and packed off, and an 
incision 5 in. long made in the long axis midAA-ay betAveen the tAvo curA'atures. 
The foreign body AA-as remoA'ed, and proved to be a cast of the stomach com- 
posed of some vegetable material. The pylorus aaus patent, and there was 
no sign of ulcer or neoplasm. The incision in the stomach Avas closed in two 
layers in the usual Avay, the packing remoA-ed, and the abdominal Avound 
sutured in laA'ers. 

On examination, the cast Avas found to be composed of pumpkin. There 
"as no macroscopic CA'idence of any other foreign body forming a nucleus. 
Recovery AA-as uncA-entful. 

2. Richter’s Hernia -scrotal Abscess Containing Fruit Stones. — A 

Chinese male, age 60, AA-as transferred to my care from the Pauper Hospital 
on July 7, 1923, for operation for strangidated inguinal hernia. He stated 
he had had the hernia for eight years, but that during the last tAA-o months 
It had been irreducible and painful. The hernia appeared to be a rt-pical 
strangulated inguinal one. The patient's general condition AA-as excellent. 
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There was no abdominal distention or other evidence of general peritonitis 
or mechanical obstruction. He was quite positive that his bowels had moved 
that morning, and he had only come to hospital on account of the pain. 

Under local anesthesia (infiltration with I per cent novocain) heniiotomv 
was performed at once. The sac contained a loop of small intestine, the apex 
of which was firml}'- adherent to the lower end thereof. In endeavouring to 
separate it I opened into an abscess containing about 4 oz. of foul-snielling 
pus. On exploring the abscess cavit}^ I found it contained three hard foreign 
bodies, which on opening up furtlier proved to be three rambutan stones. 
The}’^ are about the size of jjlum stones. Investigating further I found tliat 
the gut was perforated, and in such a waj'^ had compression been exerted 
that the portion below the point of strangulation (the external ring) had been 
converted into a funnel-shaped process, the wide end of which opened into 
the abscess cavity, but the gut was not completely occluded. This portion 
was markedly hypertrophied. The mucosa was thick and rugose, and the 
rest of the wall almost fibrous in consistenc 3 ’'. 

It was obviously essential to remove this portion, and it was clear that 
after doing so the lumen of the gut would be too narrow for safetv if simjdy 
local removal was performed. I therefore resected 8 in. of gut, including the 
strangulated portion, and made an end-to-end anastomosis with clamps in tlie 
usual manner. The gut was returned, and the sac cleared up to the internal 
ring and removed, but the neck of the sac was not tied off. Two catgut 
sutures were passed through the neck of the sac and made to interlock, but 
were left untied. A short rubber tube was i^assed through the internal ring 
down to the site of the anastomosis. The skin wound was looseh' sutured, 
and a tube put in at the lower end. 

The patient was kept on dilute brandy and water by mouth, and rectal 
salines, for four days. The bowels moved naturally after thirty-six hours. 
An enema was given on the fourth daj' with a good result. On the fifth daj’, 
no leak from the anastomosis having occurred, the tube in the internal ring 
was removed and the neck of the sac tied off. Subsequent recovery was 
unei'entful, except for ine^dtable suppuration in the wound, which took five 
weeks to heal. On account of this, and the age of the jratient, it did not 
appear advisable to attempt anj'thing further in the nature of a radical cure. 
He was instructed to report in three months’ time, or if any swelling reappeared 
before that date. 


SARCOMA OF THE RENAL PELVIS, ASSOCIATED WITH 
HYDRONEPHROSIS. 

By F. G. RALPHS, Dukixfield. 

A WOMAN, age 39, was referred to the Ashton-under-Lyne Infirmar\’ vitii 
the diagnosis ‘twisted pedicle of ovarian cx'st’. On admission, her genera 
condition was one of collapse, with a small pulse of 130 and a subnornw 
temperature. Two days previoush" she had fii-st noticed a swelling on le 
right side of the abdomen. 
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Ox Examixatiox.~A circumscribed mass was revealed to the right of 
the umbilicus, and continuous above with a large elastic tumoiu’ filling the 
right hypochondriac and lumbar regions. The tumour showed slight lateral 
mobility, and was not tender to palpation ; a thrill could be elicited across 
its lower border. 

Prior to the appearance of the swelling, she had e.xjjerienced no discomfort 
save an occasional aching pain in the right loin. There was no histoin- of 
Incmaturia. 


Opekatiox. — Vaginal 
involvement, 1 a p a r o t o m 
through a right jiaramedian 
incision was performed, A 
large bluish and cystic 
tumour jiresented, bulging 
forward the posterior peri- 
toneum and occupjdng a 
large extent of the retro- 
peritoneal space on the 
right side. The caecum 
and ascending colon were 
adherent to the medial 
aspect of the tumour ,• the 
appendix stretched trans- 
versely across its lower 
pole. The textiu’e of the 
tumour \'aried appreciably, 
for whereas the lower por- 
tion was cystic and elastic 
to the touch, the upper 
portion was reniform and 
of firm consistence. The 
■"hole mass, enclosed in a 
thick fibrous cai^sule, ap- 
peared to be a large hydro - 
aephrotic kidney with a 
solid grou-th at the upper 
Pole. Separation of the 


examination having excluded the pelvis from 



pioxiinal colon by gauze — High-power view, showing spindle cells, 

stiipping, and free incision 

of the peritoneum and fibrous capsule, permitted of enucleation of the tumour 
Irom its retroperitoneal bed. There was free oozing at this stage, controlled 
t>.v a big gauze pack. Access to the renal pedicle was barred by the for- 
midable size of the mass, which was diminished by tapping the cystic lower 
portion. About one pint of blood and clot escaped, and facilitated exposure 
01 the pedicle. This was thick and adherent to the vena cava. During the 
separation of these adhesions the patient became very collapsed, and tliere- 
orc nephrectomy was rajndlv completed. The tumour, on removal, weighed 
281 oz. 
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Of necessity, the after-history is brief, for tlie patient died a few minutes 
after the operation. Her^pulse had failed during the isolation and separa- 
tion of the renal pedicle from the vena ca\'a. Some degree of traction was 
unavoidable, and doubtless contributed to the fatal result. 

Pathological Findings. — To the naked eye, the tumour presented 

two strongly contrastins; 
parts — an upper, of soft, 
diffluent, brain - like tissue 
encased in a stout fibrous 
capsule, and a lower, com- 
posed of a large liydro- 
nephrotic sac. into whicli 
a copious haemorrhage had 
occuired. It is probable 
that the development of 
the hydronephrosis was 
secondary to a gradual ob- 
struction of the renal pelvis 


Dr. Powell White, of the 
Cancer Research Labora- 
tories of the University ol 
Manchester. 

P.ATIIOLOGICAL REPOIiT. 

— “ Tlie kidney tumour is a 
spindle - celled sarcoma. It 
sliows some mucoid degener- 
ation in places, and a con- 

Fio. IIU. — Low-power through solid portion of gro-.vth. sidcrablc amount of nCCVOSIS 

. . and haemorrhage. I should 
think it originated in the connective tissue of the renal pelvis. I was able 
to find some small remains of kidneys ti.ssue.” 

Observations. — Malignant tumour of the renal pelvis is an uncommon 
type of growth, to judge from the rarity of its occurrence in surgicn 
literature. In this example, there seems to liave been a striking absence o 
symptoms until the stage of degeneration and necrosis had been reaclici . 


bj' a growth therein, for 
such was the origin of the 
growth remoA'ed. according 
to the patliological report 
ajijiended. I am indebted 
for it to the kindness ot 
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REVIEJVS AND NOTICES OF BOOKS. 


Papers Md Addresses in Surgery (Selected and Revised). By R. IRv^iiltok Russell, 
KK.C.S., Associate of King's College London ; Consulting Surgeon to the Alfred 
Hospital, the Children's Hospital, the Victorian Eye and Ear Hospital, and the Queen 
\ictoria Hospital for AVonicn and Children, Melbourne. Demv 8vo. Pp, 432, illus- 
trated. 1923. Melbourne : Allan Grant. 

SURGEON'S tvho have been interested in the -writings of R. Planiilton Russell — and 
they exist all over the world — as well as his friends and former students, will be glad 
to have his more important papers collected into one volume. In the preface the 
author states that the publication would never have seen the light of day but for 
the knowledge that the task was about to be imdertaken by others. IVe can be 
grateful that this induced him to edit the papers liimself. 

Hr. Russell is a surgeon who has never been satisfied to follow text-book 
procedures unquestioningly. Every case has come to liim as a problem in principles. 
\ery early in his practice at the Children's Hospital, Melbourne {Lancet, 1899) 
there appeared to him to be flaws in the accepted etiologj' and pathology' of indirect 
inguinal hernia. This doubt resulted in lus belief in a congenital sac as the sole 
cause of indirect inguinal hernia. Investigations in the post-mortem room (p, 123) 
lent colour to tliis theory to the extent that a sac was found to be present in a liigh 
percentage of indi^'iduafs who had not been the subject of hernia. Tire only proof 
of the theory wliich seemed possible was to put it to the operative test — to remove 
the sac at its origin, not near its origin — and to omit all procedures usually 
considered necessarj- for strengthening the abdominal wall. His theorj* has been 
put to tliis severe test in that for many years he, his colleagues, and successors have 
abandoned any other procedure beyond lu'gh ligature of the sac in this tt'pe of hernia, 
except where advancing years or tiie size of the hernia had weakened the anatomical 
structures surrounding the neck of the sac. 

Mr. Russell's theory of the causation of properitoneal and interstitial hernia ivill 
c read again -with Interest. Everj-one does not yet agree -with lum as regards the 
Mcctilar origin of femoral hernia, but all surgeons -niU, after reading the chapter, 
e alert to the possibilities, and on the look-out for e^•idence. The ^e^•iewer had 
>e good fortune to see recently a large femoral hernia in which the sac descended 
etween the femoral arterj' and vein — apparently a congenital sac caught up by 
le groiving limb bud in foetal life, as Mr. Russell suggests. There ■u'ill also be 
ulerences of opinion as regards the operative procedure to be followed in femoral 
ernia. The high operation is being performed more and more, and, as far as ean be 
^ from the follow-up department in one hospital, with far fewer reeurrences. 

I he chapters on fractures- — simple and those implicating joints — are eminently 
sane, and his scathing criticism of passive motion is well merited ; the simplicity of 
le methods advocated, and the unremitting personal attention of the surgeon, arc 
"o points well worthy of attention. 

Ar ^^™’^table stricture of the urethra often drives surgeon and patient to despair. 

c. Russell s idea of dealing with the very old man (p. 295) by "deliberately 
con\erting the subject of intractable stricture into a case of In-pospadias", ivith its 
appy result, was an inspiration. Treatment of difficult strictures by excision has 
een practised, but hitherto the urethra has been completed by accurate sutming. 
le results were such that the methods had fallen into disuse. Realizing that if 
1 C urethra be slit up ventrally for any length and left open, perfect repair and 
unction ivill result, IMr. Russell has dex'ised an operation by wliich the urethra is 
1 up in this fasliion, making the tube of mucous membrane into a ribbon. The 
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stricture is excised, and the ends of the ribbon are united by stitches and left as a 
ribbon, no attempt being made to convert it into a tube. The absolutelv free 
drainage ensures perfect healing of the mucous membrane ; the tube reforms itself 
as the wound heals, and, as the exciting cause and the cicatricial tissue have botli 
gone, the urethra remains patent and soft. Details of the operation, with manv 
illustrative cases and the late results, are given. 

Two articles are noteworthj’^ in that procedures which at the time were unique 
have in later years become common practice. In 1903 Mr. Russell freely opened 
a chest under general anajsthesia in order to remove a large-headed pin from a 
bronchus ; and in 1907, when operating upon a patient verj^ ill with an infected 
hydatid cyst of the liver, he evacuated the cyst and its contents, cleansed the ca\ntv. 
filled it -with saline solution, accurately sutured it, and then completely closed the 
abdomen. Nowadays pleural cavities are opened with impunity, and surgeons have 
learned that the abdominal cavity can deal with some tj^pes of infected material 
with safety ; but at that period both procedures required ^^sion and courage. 

As a teacher one realizes that Mr. Russell loved liis students, and, by his own 
life and attitude towards his profession, ever kept before them a very high ideal of 
the calling they had chosen. The chapter with which the volume opens, the 
Presidential address to the Section of Surgery, Australasian IMedical Congress, 
Auckland, N.Z., in Februarj'^, 1924, is charged with reverence and affection for 
Lord Lister, Mr. Russell’s chief when a student and house surgeon at King's College 
Hospital ; and, just as much of Lister’s mind and practice live in Mr. Russell, so arc 
the best traditions passed on again by Mr. Russell to the next generation. Tlie 
surgeon who compels thought, and whom his students and associates love, achieves 
greatly more than the acceptance or non-acceptance of his own theories. 


Surgical Operations : A Text-book for Nurses. By E. IV. Hey Groves, II.D., B.Se., 
M.S., F.R.C.S., Surgeon Bristol General Hospital, Professor of Surgerj', Bristol University. 
Second edition. Royal 8vo. Pp. 255, illustrated. 1925. London : Humphrey 
Milford, Oxford Medical Publications. 21s. net. 

That this unique work was long overdue all who read the first edition must har’c 
felt, and that it has come to stay is happily assured bj' the arrival of a second 
edition. 'Whether approval is universal or no, among those who care for the sick, 
the modern probationer vith an average secondary school education will and .should 
no longer be satisfied with ‘ blind ’ nursing. As in others, so in her profession, 
science is invading, and the nurse blends tireless devotion to her patient and the 
doctor's instructions uith a desire to knmv ‘ what was done in the theatre ’ and 
‘why’. Thus she gains an intelligent interest in her work, and becomes a more 
harmonious medium between the surgeon and patient. Her cardinal virtue of 
constant loving care can only' be enhanced by' an understanding mind. 

To represent the vast range of modern operations in a brief, simple, and 
picturesque form is a bold venture, but the reputation of the author of Surgical 
Operations is commensurate with it. There is an admirable selection of operations, 
and the descriptive paragraphs contain the ‘ pith of the matter ’, whilst the abundant 
illustrations make a feature that cannot be over-praised. It is a pioneer vork 
handled in a masterly' fasluon, and it has secured a prominent place in siirgie.i 
literature which a few friendly' criticisms wll not impair. 

In the opening chapter the te.xt would be helped by' illustrations of a modern 
operating theatre with operation proceeding, of a surgeon attired, and an operatmg 
table. The Trendelenburg position might well be figured. 'iVith nurses as rcaj ers 
the notes on the pre- and post-operative care of cases are specially welcome. ley 
might be amplified in the chapters on tongue and pelvic operations, and the ncc(^ 
for an empty bladder in pelvic cases deserves a note. One looks in vain or 

reference to perineorrhaphy. , , i i ,;,viee 

The illustration of instruments is a distinctive boon to the student, . ‘‘.i 
could be saved by not depicting many' of them twice, i.e., in the text am 
appendix, which would then be available for some common examples at pr 
omitted, c.g., proctoscope, various scissors, mouth gags, aural specula, e c. 
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alphabetical arrangement of inslrinnents seems no advantage over the common 
commercial custom of listing them in regional sets. tVith the increased delicacy 
and complexity of instruments it -would be as well to add a note of warning to those 
in charge of them, indicating that it is not enough to assemble them only, but that 
their constituent parts must fit and their cfiicicncy be tested before they are offered 
to the surgeon (and the patient !) for use. 

These are a few trifling corrigenda, and one sliji that certainty calls for remark 
is the description of the mj*xccdcmatous patient as having *• greasy and perspiring 
skin". 

In concluding one's remarks on Surgical Opcrnlious, one may say no nurse 
should be -without it. and the student will warmly welcome so simple and compre- 
hensive a portraval of this fascinating subicet when he embarks on the studv of 
surgery. 


Surgical Pathology. By .Toseph McFari..vxd, M.D., Sc.D., Professor of Pathologs' in 
tile Medical Department of the University of Pennsylvania. Royal 8vo. Pp. TOl 
-f xiv, -irtth 435 illustrations. 1924. London : H. K. Lewis & Co. Ltd. Price £2 2s. 

The outlook of the author is epitomized in the first sentence of the preface, in 
tvliich he tells us that “surgical pathologj' is not a separate subject, but merely the 
bringing together and emphasizing of those aspects of pathology' that have been 
found to be of particidar interest and importance to surgeons". The attempt to 
attain tiiis object has residted in this book, in wiiich a great deal of useful informa- 
tion is to-be found. Nevertheless, it is often disappointing, and much that would 
he of great interest and value to surgeons is not to be found in its pages. 

The work is di\ided into three sections : (1) Congenital conditions of surgical 
interest ; (2) Tumours ; (3) Special pathology. Instead of starting -svith any general 
description of the pathological processes, that knowledge is assumed, and the author 
plunges directly into a, detailed consideration of congenital conditions. This forms 
an interesting section of 202 pages which have been allotted from a total of 656. 
The classification adopted is verj’ practical and useful, and the table of contents 
is in itself a sj-nopsis of all the congenital anomalies wliich are ever likely to be met 
with. A good subsection is that on the persistence of the omphalomesenteric duct 
^Meckel's diverticulum — and it is well illustrated by diagrammatic representation 
of practically all the conditions found. Deformities like club-foot, club-hand, torti- 
collis, congenital dislocation of the Irip, etc., are also dealt -with, but the author has 
notlung new or suggestive to say about them. 

In Section II, devoted to the consideration of tumours, the author makes some 
pertinent remarks on the microscopic examination of timiours, and the relationsliip 
and mutual responsibilitj- of the surgeon and of the pathologist in these matters. 
The classification of tumours is always difficult, and we are told that in the present 
uncertain state of our knowledge no classification can be regarded as satisfactorj', 
l>ut that the best is that of Adami, wliich is adopted in tliis work. 

In dealing -with the fibromas, we are reminded that the imcroscope is not an 
infallible guide- in determining the malignancy or bem'gnancy (sic) of tumours of 
this class. Tliis is a point frequently emphasized in connection -with many of the 
tumours, and all practical surgeons must find themselves in agreement. 

-Angiomas wliich give rise to secondaiy deposits in the n'seera are described and 
figured. Myelomas are placed among the sarcomas, and the author also speaks of 
pseudo-sarcoma gigantocellulare in tliis connection. .Altogether the paragraphs 
devoted to this subject do not tend to clarify the difficulties surrounding tin’s ty-pe 
of new growth. Dealing -with cysts, the autlior recognizes the difficulty of classifi- 
oation, and naively remarks that “the following tabulation seems to afford a 
convenient approach to the subject". 

Section III deals with special pathology, or as we -would say, regional pathology, 
file breast is very fuUy dealt with, and Bloodgood is freely quoted, yiany technical 
points are considered as thev woidd be in a text-book on surgery. 

For those wiio have devoted much time to the study of naked-eye pathology, 
ond wiio have insisted on its importance, it is refreshing to read, "Cancer is so 
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distinctive in its appearance that it ought to be recognized by the naked eye vithoiit 
difflcidty”. And again, “Cancer was never found by microscopic examination where 
it was not suspected from what the finger and naked eye had found, tliougir occasion- 
ally what the eye and finger thought to he cancer was shomi by the microsco])c to 
he something else After these statements it is not surprising to find that the 
author does not place much reliance on tlie frozen seetion for diagnosis. A good 
deal of space is given to the consideration of sarcoma of the breast, and many clinical 
details are incorporated. Dealing with Paget’s disease of the nipple, jMcFaTlanil 
joins issue with Sampson Handley and considers that it is primarily a skin affection. 

In the urogenital section, enlargement of the prostate receives much attention, 
and again many clinical points are dealt with. The author favours an inflammatory 
origin. In discussing ascending ureteral infection, no mention is made of Bond's 
careful researches on the ascending mucous currents, nor is this matter referred to 
elsewhere. The statement that sarcoma of the prostate is not recognized in adults 
is not in accordance with the recorded facts. In dealing with vesical papilloma, 
the author properly^ emphasizes the difficulty of deciding on its malignant nature 
or otherwise from a microscopic examination of a small portion — oftener obtained 
from the summit of the g^o^vth than from its base. 

The gastric section is disappointing, and the question of the relationsbip of 
chronic ulceration to cancer is apparently evaded. In dealing with the pancreatic 
affections, inflammatory effusions into the lesser sac are not mentioned, and evidently 
the classical paper of Jordan Lloy^d has been overlooked. The author has notliing 
new to say about the always interesting problem of intussusception, and the not 
infrequent inversion of iSIeckel’s diverticulum is not mentioned. 

The book concludes with a few pages devoted to the bones and joints. 

There are 435 illustrations, most of which have been culled from other works. 
On the whole they are well selected, and have often been improved bj' being 
redrawn. It is pleasing to note that in every case the source of the borrowed illus- 
trations has been properly acknowledged. There is also a useful bibliographic index, 
but a few inexcusable mistakes are obvious — Kelley for H. A. Kelly, Sill for Still, 
Shattruck, rendered elsewhere Shattuck, for Shattock, etc. There are also a good 
few misprints, and many peculiarities in spelling ; some of these may on!}' be 
Americanisms in common use, but they are not pretty words, and never likely to 
be acceptable to readers on this side. 

This publication is not a text-book for students, nor will it replace any of the 
few existing works on the subject ; nevertheless it contains much that is of interest 
to the practical surgeon, and should certainly be available for reference. 


On the Breast. By Duncan Fitzwii.i.iams, C.M.G., M.D., F.R.C.S., Surgeon in ^*'‘*''8': 
of Out-patients and Lecturer on Operative Surgery to St. jMary’s Hospital. 

8vo. Pp. 440 XXV, with ICO illustrations and two plates. 1924. London: "ni. 
Heincmann. 30s. net. 

Tins book is one of great practical importance : it contains a careful first-hand 
clinical account of the diseases and abnormalities of the breast. Its most valua ) e 
feature is the actual case histor}’^ given of each typical condition. It would be easy 
to find fault with the book, but difficult to produce a better one. The description » 
microscopical anatomy, pathological theories, and the less direct methods of rca 
ment such as radium is inferior to the clinical section of the work. 

Mr. Fitzwilliams strongly' opposes Handley'’s permeation theory', but Ins 
cisms are based on general considerations rather than upon a study' ol nior ^ 
histology'. He accepts the work of Lenthal Cheatle in its entirety', without gi'u,- 
any very clear explanation of its purport. 

The numerous illustrations are rather crude and diagrammatic, a large p 1 

tion being borrowed from other sources. i r t .res of 

The outstanding merit of the book is its clear account of the clinical lea i - 
various diseases, and for this purpose we think it will establish a place as a 
of reference. 
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Dislocations and Joint-fractures. By Fkcderic J. Cotto.v, A.M., M.D., F.A.C.S., 
Surgeon to tlie Boston City Hospitnl ; Associate in Surgerv, H.urrard 3IcdieaI School. 
Second edition. Fp. 745, -vvitli 13.03 illusfrutions. 1924. 'London and Philadelphia ; 
IV. B. Saunders Co. 50s. net. 

Tms second edition of a U'ork tviiicli received fall recognition on its first appearance 
is of great value. It has increased in size, it includes ex|7crience gained in the war, 
and it represents five furtlier years of experience. Its value consists in the fact 
that it represents the personal observation and experience of one wlio has made 
very careful records. The illustrations are for the most part personal sketches or 
dram'ngs by the author ; and tliesc. too. serve to keep the reader in actual touch 
with practical facts as they were observed at the time. For the most part the book 
consists in a minute description of all varieties of injuries near the joints, together 
with the s}nnptoms and treatment. Details of treatment by manipulation or by 
splinting are very full, whilst details of operative treatment arc conspicuously absent. 

It nill always form a valuable book of reference, although it will often have to 
be supplemented by a further work on operative surgeiy. For example, many pages 
are given to the description of the fractures of the lower end of the humerus ; but 
one looks in vain for guidance in the treatment of a T fracture into the elbow when 
non-operative methods have failed. Similarly, the discussion of dislocation of the 
hip is given in great detail up to the point when manipulation has failed to reduce, 
and then we are left without guidance or ad\ice. 


Lumbar Puncture : Its Anatomical and Physiological Kelations, Technique, etc. 
With an Appendix on Encephalography and Puncture of the Cistern. By 
Jl.umx P.,u>pE.vnF.i.\r, JI.D., Professor at the University of Vienna. Translated by 
George Caffrey. Demv 8vo. Pp. 248, illustrated. 1025. London : Bale, Sons iX 
Danielsson Ltd. 15s. "net. 

This is a translation of the 1922 German edition, with a new appendix on encephalo- 
graphy and cistern puncture, and the addition of a few paragraphs on recent work. 
The majority of the book is taken up with details of the technique of lumbar puncture 
and of the examination of tJie cerebrospinal fluid, but thirty pages are devoted to 
some points of diagnostic value, and tliirteen to " the therapeutical applications 
of lumbar puncture ”, chiefly in the treatment of sr'philitic nervous diseases. 

The arrangement of tlie book follows a plan common in German medical litera- 
ture blit less favoured in this country, liz., a eonipiete absence of all sub-headings 
and italics, so tliat we often pass from one subject to another without noticing it. 
^liis is especially inconvem'ent in tlie cliaptcrs on teclmique, as the laboratory 
worker will liar-e dilficulty in finding any particular technical point in which he is 
interested, and the clinician will scarcely be tempted to sift the abundant chaff of 
laboratory detail for the few grains of clinical application which may he found 
among it. 

In tlie details of the operation of lumbar pimcture the clinician will find much 
that is useful, and also much with which he wifi disagree, as for e.xaniple the recom- 
mendation tliat the needle should be made of steel, nickel-plated. " If a needle 
should break, it is usuallv eas^' to extract it with forceps ; sometimes a skin incision 
IS necessary.” 

. Tlie chapter on the diagnostic import of lumbar puncture will be of greater 
‘"terest ; as much space is devoted in it to the distinction between different fornis 
oj meningitis, pnrnfr/ho infectiosa, pumlenla asepUca, coticomUans, serosa, and mcni/i- 
gisimis. It is not easy to obtain from it a clear perception of the meaning of tliese 
erms. and some confusion is introduced bv such statements as tliat ■" viciungilis 
srroso is characterized by clear, faintly turbid spinal fluid The author's opinion 
hi general the prognosis is comparatively favourable for an affection with 
birbid but sterile spinal fluid ” wall find general acceptance. Very little is said 
•ibout the chemistry of the fluid in these conditions, beyond the statement that tlie 
eblorides are greatlv reduced in tuberculous meningitis. Xonne's ‘compression 
s'ndrome' and its ‘confirmation bv the ‘Queckenstedt sjTiiptom' receive some 
'■ittcntion, and the remainder of the chapter deals \vith the diagnosis of neurosj-philis. 
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In the appendix on encephalography, the insufflation of air by the lumbar route is 
fully dealt with, but Dandy's ventriculography is barely mentioned ; in that on 
cistern puncture the names of Ayer and his co-worders do not appear, nor is anv 
mention made of the injection of lipiodol ; and in the bibliography, eight pages lonj, 
the only recent Anglo-saxon paper referred to is that of Dandy. Such wholesale 
exclusion of all but Teutonic literature is excusable in an Austrian publication, luit 
might have been remedied in an English translation. The translator has followed 
the German idiom too closely for clearness, and in some places it is quite impossible 
to understand the author’s meaning. Several decimal points are misplaced, mis- 
translations such as ‘inspissator’ for a thermostat at blood heat (Wassemianu bath) 
are not uncommon, and words unfamiliar to English readers, such as ‘re-infundi- 
bulated’, often occur. The book would have been improved by freer translation and 
more careful editing. 


The Advance of Orthopeedlc Surgery. By A. H. Tubby, C.B., C.iM.G., M.S., F.R.C.S.. 

F.S.A., Consulting Surgeon to Westminster, Rojml National Orthopaedic, Evelina, and 

Christ’s Hospitals, etc. Reprinted from the Clinical Journal. Crown 8vo. Pp. xii-f 

144, with 31 illustrations. 1924. London : H. K. Lewis & Co. Ltd. 7s. Gd. net. 
Tins little book forms light and pleasant reading, and is at the same time a useful 
compendium of recent work, selected, perhaps, rather at random, and not really 
strictly confined to the limited period since 1912 that the author mentions in his 
first chapter. The short annotations on congenital deformities of the spine and 
spondylolisthesis and those on groivth deformities (Legg’s, Kohler’s, Osgood-Schlatter, 
and Konig’s diseases) are of special interest. In the chapter on static and postural 
deformities, Mr. Tubby's views on the importance of asymmetry in scoliosis arc 
described at length ; it cannot, however, be said that these are generally accepted 
by orthopaedic surgeons, and this chapter should be read in a eritical spirit. The 
physiological problem of the nature and innervation of plastic tonus and its importance 
in postural deformities is omitted ; tlris applies also to the physiology' of spastic 
conditions and the question of sjunpathetic innervation of muscles. A critical 
review of recent advances in orthopaedics might be expected to contain sorne reference 
to these and other physiological problems. The physiological principles involved in 
tendon transplantation are also rvorthy of consideration, but are ignored ; for 
example, IMr. Tubby would advise the transplantation of a part of the triceps into 
the biceps ; that is, of a muscle into its direct antagonist, a method considered 
unsound by those who like to transplant muscles into their synergic assistants. 

At the end of the book the principles of re-education are briefly mentioned, and 
a ferv paragraphs devoted to the question of the organization of orthoprcdic work and 
of the care of cripples. This important side of orthopsedics is now' receiving niiic i 
attention from public authorities, and great progress is being made owing to tin 
efforts of private individuals and others. 


Tumours of the Spinal Cord. By Chas. A. Elsberg, hl.D., Professor of 

Surgerj', Columbia Uni>-ersity. Royal 8vo. Pp. 421 + wii, with 3.j4 illustra i 
1925. London : H. K. Lewis & Co. Ltd. £2 10s. net. 

Elsberg's book is based upon a study of 81 cases of spinal-cord tumour * 

he has operated. An interesting historical introductory' chapter is followed by son 
230 pages of detailed case reports, which constitute about CO per cent of the ' 
volume. The symptomatology', morbid anatomy', and treatment are clearly ^ 
in the succeeding chapters. The operation of laminectomy' w'hich he 
all essential respects, that wdiich was employed by' Victor Horsley, and Jic_ 
deprecates the cramping osteoplastic operations and ‘hemi-laminectonucs 
have from time to time been advocated by' other surgeons. _ ci>ro«a 

The fairly common and very definite condition of meningitis circumscnp < ^ _ 
which Horsely described is only' briefly alluded to, and it is somewhat ^'’^'^',71111011 
in so large an experience Elsberg should attach so little importance to n.s ^ 
as a cause of compression paraplegia. Shard’s lipiodol-radiographic m 
localization scarcely receives the notice which it deserves. ^nntains a 

The book is an excellent work of reference, is well illustrated, a 
good bibliography'. 
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Siirsioal Treatment of Pulmonary and Pleural Tuberculosis. By .T. Gravkscx, 
^Copenliagcn. Pp. 155, with ST illustrations (:t in colour). 192a. London: .7ohn 
Bale, Sons & Daniclsson. 10s. fid. 

To those who arc interested in tlic surgical treatment of advanced phthisis this book 
will prove useful, as it goes carefully into the question of the '"clications and con^tra- 
indieations for the developing of artificial pneumothorax, the choice of the methods 
in collapse thcrapv, the details and advantages of thoracoscopy, and the operation 

iC'S'e,! a, ^11 and should ..no a »eful purpose. 

Die Chirursie der Brustorsane. By Feiidinaxd SAuEunnucii. JoJ- -f 

xxxi, with 720 illustrations. 1925. Berlin ; Julius Springer. G..M. -oS (- i-l- l»s.) 

The first volume of this work was published in 1921 It contained anatomy and 

plivsiologv of respiration, the general pathology of diseases o le ‘ ‘ 

of thoracic diseases, methods of anaesthesia, the uses of pressure rfiambers and the 
geneml technique of thoracic surgery. Xow Sauerbruch bnngs 
tion by the publication of his second volunie, a large book of 10'^ 
illustrations, many of them in colour. This volume f^oa s w Tesonha<rus 

heart and pericardium, the large blood-vessels, the medias mui , Tpchnik^ de’r 
diaphragm, .and breast, and inckidcd in it is the second edition of the Tec/onA da 
ThoraxcMrurgk originally published by Sauerbruch and Schumacher m 19 „;eatest 
The book is a landmark in the literature of thoracic 
credit must he given to the author for his painstaking work m P'on^r sur,, >, 
for the energy needed to produce such a work unqualified praise 

Tralte pratique d'Ortbopedle. By Dr, G. ^'L^me'Pplates ^^*1924. 

■at Lille. Royal 8vo. Pp. 73-t, with 399 figures m the text and 4 coloured plates. 

Paris : Gaston Doin. Fr. SO. , , 

IYe liave thoroughly enjoyed the reading of Professor srnall* space he 

enjoj-ment has been at times tempered by disappomtme ‘ dismissed 

devotes to treatment. Surgical proceedings of ..ny surireon who 

uith a curt account, which would afford a very poor j, apvoted to the descrip- 
wished to perform them. For example, only eleven lines are deA oted to the ciescnp 

tion of Albee's operation on the spine. „i...„i„+o methods and all 

Professor Potel Avishes to exclude frorn Ws work all obsolete meth^ 

methods still in the experimental stage, and in this he is y's ’ j success such as 
in a few Avords methods Avhich can claim a verj- fair amount of success, 

Stiiffel's operation for spastic paralysis. AA-iti, tATiical French 

To pass from adverse comment to real appreciation. ” 
thoroughness and painstaking. Professor Potel has ^A’^en , Agformities. An 

rate the best scientific classification and pathology o y ^ . been needed for 
immen^ amount of patient observation and ‘torticolUs’ and 

tins. His explanation of certain congenital dvstrophA' appeals to us, 

chib-foof by a theory of relative muscular ^ theories.^^Especially 

and seems to explain the obserA-ed phenomena ‘ ^pction as m-OAVtli proceeds, 

does it explain the tendency to relapse after eflicien many Aars. Amniotic 

•and empliasizes tlie necessity for constant superAis pn,icat'iA-e factors. The 

tads ale rigutly r.l.gaW .o' a place are 

nineties of spina bifida and meningocele arc well < • c above, spastic 

illustrated by excellent coloured diagrams. As aac . 

paralysis is ably but too briefly de.alt "'ill*- . Pnstural deformities of the 

The second part deals Avith acquired deformit . ^ ^ think, correct 

spine are Avell described. Professor Potel takes a modern r jmpor- 

|>road view of their causation, Avitliout gmng studied in France, and 

l.ance greater than its deserts. Pott's disease has been veu smai tion 

is as we should expect, well described, including the treatment, Avith except. 

of treatment by operation. . ^.tc., are treated at length, 

I'or tlic rest, uniinited fractures, ankjlosis oi joi , 
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and we are pleased to see these subjects included in a book on orthopfedics. Profcsvor 
Potel’s views Ave think excellent, especially his cAudent dislike of the use of foreign, 
metallic bodies for bone fixation. ' 

On the Avhole the book is a A'ery pleasing one, AATitten in excellent style, and 
occasionally AAutty ; AA'e think that Professor Potel, haAung done so much, Avould be 
AA-ell adAUsed to expand the sections dcA’-oted to treatment in the next edition, and 
giA^e us a AA’ork of standard A^alue from coA^er to coA'er. 


Patologia e Chirurgia della Mllza. By Professor L. Sila-esteixi. Large croa-n Svo. 

Pp. 402, illustrated. 1924. Bologna : Capelli. Lire 35. 

This most interesting manual coA^ers the ground of splenic pathology as required 
by the surgeon. It opens AAdth chapters on the anatomy, phy^siologj^ and pathology 
of the spleen ; passes to a description of misplacements, ruptures, and irounds ; 
discusses the enlargements associated AAdth syphilis, tuberculosis, malaria, and 
leishmaniasis ; and takes up the study of cj'sts, A’^ascular tumours, and malignant 
neoplasms, giving adequate descriptions of the conditions based on Avide reading. 

'NMien it comes to dealing AA’ith the dilficult and important subject of the splenic 
anaemias, the author, for all his industry, cannot get bejmnd the region of nice 
distinctions AA-ithout essential differences. He has sections on the infantile form 
of Cardarelli-Jaksch, on the tjqie Griesinger-Banti, on Banti's disease proper, on 
chronic icteric splenomegaly, on splenomegaly^ hremoljdica ; but is forced to admit 
the encroachment of the one tjqie on the other, and AA'hilst recognizing the clinical 
A’-alue of splenectomy in all, rationalizes the procedure on seemingly contradictory 
hypotheses. In this he is, of course, not to blame, for the functions of the spleen 
are imperfectly^ understood, and vary at different age periods, in different phases of 
metabolic instability, and under the influence of noxa at present merely guessed at. 
From the study of this group he passes to the allied condition of pernicious anmmia, 
purpura haemorrhagioa, and so on. There is an absence of discussion of cases in 
Avhich the pancreas must be included in the sjmdrome. 

A third part is dcA^oted to surgical procedures, describing, besides splenectomy, 
the A'arious partial substitutes for remoA'al. 

The style is easj% and clearly the AA’ork is that of a man Avho is not only deeply 
interested in the clinical aspect of the subject, but also has that intimate acquaint- 
ance AA’ith the underlydng pathology^ AA-hich comes of dcA'otion to its experimental 
inA’estigation. There is an extensiA'e bibliography. 

Die drtliche Betaubungr. Von Peofessor Dr. Heinrich Braun, Gen. med. *^'1* 

Krankenstiftes in ZiA’ickau. SeA’cnth edition. Medium 8a’o. Pp. 511, illnstm c( . 

1925. Leipzig : .1. A. Barth. K.-m. 22.50. 

Tins ncAA’ edition of Braun’s AA’ell-knoAA'n AA'ork has been brought thorougldy up to date. 
It is, perhaps, the most reliable and authoritatiA^e book on the subject. 'Ihc sec ion 
dealing AA’itli local anmsthetic methods in operations upon the neck has been con 
pletelj’ re-AA’ritten. Verj^ interesting is the chapter on abdominal suTgerj . ^ ^ 

the author’s remarks are aa’cII AA'orth attention. He maintains that general anms le ^ 
plays only' a small part in causing post-operatiA’e pulmonary' . 

proportion of AA’hich is not greatly' loAA’ered by' the use of local annesthesia. c 
are special indications, and on occasion local anmsthesia is the method o c 
The author does not adA’oeate the paraA'ertebral procedure, partly because so ' ^ 
noA’ocain must be injected, partly' because it is dilficult alAA-ay’s to ensure la j-. 
one of the eighteen to tAA’enty-tAA'o ners'es has been reached by' the anmstlie i , 1 • 
because it imposes rather a scA'ere strain upon both patient and surgeon. ^ " ,p|o\ s 
anajsthesia Braun regards as a great adA'ance in abdominal methods. e 
the anterior route after opening the abdomen, but admits that in some ‘ 
general cthyl-chloride anmsthesia is necessary' to can^' out the splanelmic p 
English surgeons as a body' AA-ill probably not be inclined to a^ec AA-it i u^ 
problem of local anaesthesia for operations in the upper abdomen is soIa c ly 1 ‘ -p,,.; 

methods. The rest of the book fully' maintains the liigli standard reac tec 
editions. To those interested in local anmsthesia there could be no he e 
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EPONYMS. 

By Sir D'ARCY POIATER, K.B.E., London-. 


XVm. BRYANT’S HJO-FEMORAL TRIANGLE. 

The name of Air. Thomas Bryant is associated witli a pair of torsion forceps, 
a splint, and a surface-marking. The torsion forceps has gone into the limbo 
which sooner or later receives all surgical instrimients. The splint is less 
used than it was. The diagnostic value of the ilio-femoral triangle remains. 
The first description of it appears in the course of a clinical lecture delivered 
at Guy’s Hospital on December 16, 1875 [Lancet, 1876, i, 119), though 
attention seems to have been drawn to it at a meeting of the Royal Aledico- 
Chirurgical Society on February 9, 1875. 

Air. Bryant introduced his subject with the following words : “ The 

interest that is attached to the subject of injuries of the hip-joint, the diffi- 
culty that occasionally attends their diagnosis, and the injury that is too 
often inflicted upon a iiaticnt in the attempt to make out a difficult case, are 
some of the reasons that hai-e induced me to bring before your notice on the 
present occasion a means of diagnosis in these cases that I have long employed 
and taught, although I may not have formulated it before the present year. 

“ I have described the means in this paper as the ilio-femoral triangle, 
and I hai'e done so because the triangle is formed between the ilium and the 
femur. The lines which form it are readily made out and anv shortening of 
the one which I have called tlie base, and to which I am about to draw your 
especial attention, can be easily detected. 

“ The triangle is formed as follows, and is a right-angled triangle. It is 
figured below (Fig. 120). One side of the triangle is represented bv a line A B. 
drawn from the anterior sujjcrior siiinous jirocess of the ilium to the toji of 
the trochanter major. The second. A C, is drawn from the anterior superior 
s])inous pioecss of the ilium dircctlv downwards to the horizontal plane of 
Uie recumbent body. And the third.' C B —which is the base of the triangle— 
IS drawn at right angles to A C and falls upon the line A B, where it touches 
the great trochanter. It is to this line my observations refer. The line AB 
it will be seen corresponds in part to XelatoiTs well-known Ime, which* is 
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drawn from the anterior superior spinous process of the ilium to the most 
prominent part of the tuberosit}’^ of the ischium. This line in the normal 
position of the head of the femur, touches the upper border of the trochanter 
major in every position of the limb, and I believe that if this line is to be consi- 
dered to be the test-line for dislocation of the head of the femur backwards— 
which I take it to be — I must claim the base of the triangle I have described 
(CB) to be the test-line for fracture or shortening of the neck. 

“ At any rate I can confidentlj’- assert, after repeated proofs, that whilst in 
a health}' subject these ilio-femoral triangles are exactlj' similar upon the two 
sides of the body, with equal sides and equal angles, I can with equal 
confidence assure you that in all cases of injury to the hip iir which shorten- 
ing of the neck of the thigh-bone exists, the amouirt of shortening can readily 
and accurately be made out on comparing the bases (CB) of the triangles of 
the two sides. That in imjracted fracture of the neck of the thigh-bone, 
where on the sound side the base of the triairgle will, in the adult, measure 
its average normal leirgth of two and a half inches, on the affected or injured 
side it will measure from half .an inch to more thair one iircli less. Tlicse 



measurements being taken with the patient in the horizontal positioir, tlic 
pelvis straight, and the two femora parallel.” 

He then gi-\'es details of six cases of injury to the hip in which the ilio- 
femoral tr-iangle had been useful in making a diagirosis, and adds that n> 
practice the hire is easily made out and the test as to shortening of the ncc 
of the fenrur readily applied, and with these facts before us the value of t ic 
means for diagnostic jmrposes can hardly be disputed. By means of this hue 
the diagnosis of an impacted fracture of the neck of the thigh-bone can, as a 
rule, be made out with facility and certainty ; and in a large mimhci o 
obscure cases of injury to the hip the doubts and difficulties that were former > 
experienced may' be exchanged for the confidence of accurate knowledge, 
do not mean, however, to say that by means of this test-line all obscure 
of injury to the hip-joint can be cleared up, for such an assertion won ( n^ 
be true ; but I would wish ymu to believe what I have found to be tire ca.se ^ 
that by its use a large number of cases that would have been ® 

have ceased to be so. It is true there may be some shortening of t ns 
cases of fracture of the gi-cat trochanter, and it is likewise possible t la 
may be no shortening of the line in some examples of impacted 
these cases are exceptional, and they in no way tend to diminish the ( laguc 
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value of the means I have to-clay brought before your notice in the majority 
of cases of fracture of tlie neck of the thigh-bone, and in all cases in which 
shortening of the neck of the femur may be found. With these remarks I 
respectfully commend this test-line to your notice and adoption.” 

Mr. Bryant continues ; “ I think I shall be able to show that the opinion 
I have already cxiircsscd concerning the value of the test-line has been 
satisfactorily proved to be true by the experience of my dressers in the vards 
of this hospital ; for I can tell yon. and with much satisfaction, that dining 
the last three years at least sixteen consecutive cases of fracture of the neck 
of the thigh-bone have been admitted into my wards, and that all these 
sixteen left with good union of the broken bone and useful limbs.” 

TORSION FORCEPS. 

“When in his prime”, says a writer in the British Medical Journal, 
“there was much discussion and experiment in relation to the question >..1 
htemostasis without ligatures. Charrierc in 1S5S introduced his catch force is 
with a lock and ring handles like scissors, devised both for dressings and f r 
haemostasis bv torsion. Two or three years carliei M eber had invented an 
anti-ligature forceps, which, howei’cr, never came into wide emploiTnei.t. 
Ivoeberle, a pupil of Spencer Wells, made use of Charriere's forceps for forci- 
pressure, maintained for several hours or days, in 1862. and continued the 
practice until 1867, when he removed the pressure foreeps at the end of the 
operation or sooner, as is now the almost universal praetice. Pean in 1867. 
and Wells about 1872, brought forcipressure into general use. Bryant s 
Practice of Surgert/ appeared in that year, and the author strongly advocated 
in it the method of torsion, figuring the instrument still known as Brjants 
forceps. The instrument was thus made known two years before the pub- 
lication of that whicli is usually described in maker s list as M ells forceps. 
In 1874, however. Wells' forceps were used as much or more for torsion 
ns for forcipressure, though on the other hand we must remember that 
it was first made for Spencer Wells in 1872, the year that Bryant's text- 
book first appeared ”. 3Ir. Bryant stated in the fourth edition of his text- 
book that in 200 consecutive cases of amputation of the thigh, leg, arm, and 
forearm, in all of which the arteries had been twisted and not tied, there had 
been no case of secondarv hsemorrhage, and this at a time when nearb er erj 
wound .suppurated. In no fewer than 110 cases it was the femoral artery 
which had been twisted. 


BRYANT’S SPLINT. 

Bryant's splint (Fia. 121), described in the Lancet, 1880, i, lo9, was 
mteuded to keep the legs and thighs quite parallel and to ob^uate the necessity 
for a perineal band. It was a modification of De IMorgan's sphnt, and consisted 
of two long wooden splints interrupted from a point below the great f^oo lan ei 
fo just above the crest of the iliimr, the interruption being designed to avoid 
pressure upon the hip. One splint was applied to the outer side of each limb, 
ood the two were connected below the feet and over the chest by sliding rods 
which could be fixed at an appropriate width. Extension was mamtained 



204 THE BEITISH JOUENAL OF SUEGEEY 


by an accumulator band., and counter-extension was obtained by tlie weinlit 
of the patient’s bodj'^ when the foot of the bed was raised three or four inclics 
by blocks placed beneath the feet. The splint served a useful purpose, for 
it was introduced at a time when much thought was being given to the treot- 
ment of tuberculous disease of the hip by physiological rest. 

Mr. Bryant’s life history was told sympathetically by Mr. Golding Bird 
in the sixty-eighth volume of the Guy's Hospital Reports. He was born in 
1828, the son of Thomas Egerton Bryant, who practised at Kennington and 
was surgeon to the Lambeth Infirmaiy. His father had been educated at 
the United Borough Hospitals, was interested in surgieal pathologj^ — as became 
a pupil of Sir Astlej'^ Cooper — and was President of the Jledical Society of 
London in 1837. He sent his son to King’s College School, apprenticed him 
to Mr. Thomas Olliver Duke, of Herleyford Place, his successor as Surgeon 
to the Lambeth Infirmary, and entered him in 1846 at his old school at Guy’s 
Hospital five j’’ears after the death of Sir Astley Cooper. Thomas Bryant 
obtained the M.R.C.S. Eng. in'1849, and was elected a Fellow of the Royal 



Fio. 121. — ^Bryant’s splint. 


College of Surgeons of England after examination in 1853. For some reason 
he never serried as a demonstrator of anatomy as was tlien usual for those 
who aspired to the surgical staff of the hospital, but he was elected assistant 
surgeon in 1857, though he did not become full surgeon until ISd. Be 
retired from the active staff in 1888 on reaching the age of 60, and haring 
few distractions outside his profession he became surgeon to the Bolingbiokc 
Hospital. 

In addition to his hospital apjrointment he had a long and honouia re 
connection with the Royal College of Surgeons, acting as Examiner, Mcni icr 
of Council, and President. In 1893 he was chosen to deliver the Huntciian 
Oration on the occasion of the hundredth anniversary of the death of . o m 
Hunter, the oration being given in the presence of H.R.H. The Biniee o 
Wales, afterwards H.M. King Edward A'^II, and his son the Duke o or 
afterwards H.iM. King George V. In 1896 he was ajipointed Surgeou- x 
ordinary to Queen Victoi-ia, and later Surgeon in Ordinary to H.; . xim„ 

Edward YII. , , 

He published in 1872 a Manual for the Practice of Surgery wliicli iiaci 
large sale in the United States as well as in this country. The )oo ' 
essentially clinical, and was written in an easy styde which made 
acceptable to those who did not intend to practise surgery as a specia > • 
also wrote an e.xcellent clinical book on the Diseases of the Bieasi, consis 
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of material drawn chiefly from his own experience. It appeared in England 
in 1SS7, and was published separately in New York in 1SS9. 

He died on December 31, 1914, having married in 1862 Adelaide Louisa, 
daughter of iMr. Benjamin Waldrond, whom he sur^•ived three years and by 
wliom he had four sons and three daughters. 

Jlr. Bryant, like his contemporary Sir William Savory, was unable to 
appreciate the gi’eat work which was being done b\' Joseph Lister. Br 3 ’ant 
and Savory were both clinical surgeons without real scientific training. Both 
were wedded to the methods which the\' had practised for mam' 3 'ears and 
bj' which thej’ obtained better average results than some of their colleagues, 
parth' owing to their greater operative skill, and partlj- bj' the attention wliich 
the}’ bestowed on the after-treatment of the patients upon whom they had 
operated. Both, therefore, had attained the dangerous mental attitude of 
believing that surgery had attained to perfection. 

Cheery, optimistic, and of pleasant manners, Bryant soon attained a 
very large surgical practice, driving about the town in a j)rivate hansom cab 
when he was very busy, in a one-horse brougham when there was less to 
do, and in a carriage and jjair when business was slack. There were fewer 
operations for London surgeons, and no nursing homes for their patients, 
in the middle of the last centiny, and the professional work of a successful 
consulting surgeon lay within the compass of a horse drive, except for an 
occasional railway journe}'. 

The portrait is copied from the oil painting by ^1. Hickson which hangs 
on the grand staircase at Guy’s Hospital, and is a good likeness. 
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marked posterior kj^photic curve in the cer\ical and upper dorsal regions, and an 
anterior curve of the lower dorsal and lumbar vertebrw. Its length decreased, and 
his height sank from 6 ft. 1 in. to 5 ft. 9 in. The chest, oving to lateral flattenin", 
became narrow, wliile its antero-posterior depth was increased. The posture vas 
striking and simian. The head was advanced and lowered so that the neck was 
very short, and the chin more than 1 in. lower than the top of the sternum. 

The short narrow chest suddenly widened into a much shorter and broad 

abdomen, and the peh-is was wide and 
low. The arms appeared unnaturally 
long, the hands hanging low domi by 
the thighs and in front of them. 

During the last three or four years 
of life the increase in the limbs and 
head was imperceptible. There was no 
disturbance of the general health, and 
the upper limbs remained perfect until 
in January', 1876, a swelling of the 
upper third of the left radius appeared 
and grew rapidly'. The patient gradu- 
ally' failed and emaciated, and died on 
Slatch 2-t with pleural effusion due to 
metastatic grorvths in the right pleura, 
and nodules of growth in the vault of 
the skull. Except for the primary 
growth in the left radius the rest of 
the bone seemed quite healthy. 

Dr. ’Wilks’ Case.® — A man, aged GO 
at the time of his death, had sought 
advice fourteen years before for pains 
in his legs. His tibia; soon became 
enlarged, and after trvo years it was 
erddent that all the bones in his body 
were increasing in size. The humenis, 
clar'icle, and cranium rvere all involved, 
and subsequently the ribs. 

A y'ear before his death his hcaltli 
began to suffer from the implication of 
the thorax, and from this time it va-s 
apparent that his days were numbered. 
“ At this period he was accustomed to 
sit in his chair with his head bent for- 
ward and cliin resting on his breast, us 
arms and legs almost useless, and lus 
breathin" very difficult from "VNant o 
expansion of the chest.” 

‘■AVhen stripped and assisted to 
stand in the erect position his figum 
resembled much more that of an ape than of a man. He had ® 

stature, his legs were somewhat bent, his arms fell in front of liim, his head r j i 

forwards, his chest was narrowed, pelvis contracted ” (described by Dr. Goo( ^ 
p.m. — as of the rickety- type) “ and belly protuberant, and thus all charac c 
of a manly figure lost.” ’ , 

“ After this the chest became more contracted, and at last quite lix a, : 
the respiratory process was effected entirely- by the diaphragm. Breathing • 
painfully difficult and dropsy of the legs ensued . . • the breathing ocean 
difficult until at last the respiratory- apparatus altogether stopped. 

A cauliflower grow-th (endothelioma of the arachnoid) rvas growing 
inner surface of the dura mater, and pressing into but not invoh-ing the wai 



Fir,. 122 . — Reproduced from Paget’s original 
paper (Gaenslenj. 
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In some cases tlie incidence of the disease does not follo^v the usual course. 
Glutton'’ recorded the case of a woman, in whom, though the usual bones 
were affected, the disease reached its height in the upper extremities ; and 
Joseph Griffiths^ has described a skeleton in the Cambridge ^Museum which 
had the same peculiarities. 

Wherrv® amputated a leg for sarcoma of the tibia in a man. age 56, in' 
whom the skull and vertebral column were the parts cliiefly affected. 

The long bones were not obviously diseased in Goodhart’s case" of the 
old post-bo}', but the skull was remarkably affected, and the cla-sncle, 1st rib, 
spine, and pelvis were involved. 

Possiblv Paget’s doubt as to RuUier’s case® was due to the fact that the 
bones of the limbs were normal and apjreared small and disproportioned 
when comi^ared with the other parts. 

Lastly, one of J. R. Lmin’s cases® (Case S) had ankylosis of both liips and 
stood with crossed legs. This was ahnost certainly due to complications and 
not to osteitis deformans. The joint troubles were unusuall}' marked. 

The tj'pe in wliich one bo?ie only is affected is more frequent than pub- 
lished cases would suggest. jMany sm-geons believe that in these cases traimia 
is more often the exciting cause than m the generalized tj'pe. A history of 
a contusion or a fracture antecedent to the onset of the disease is common, 
but it is not always to be obtained, and as the interval between the injurj' and 
the conmiencing deformity may be considerable the point is a difficult one 
to settle. The best known instance of this limitation of the disease is that 
recorded by Bowlby’® ; — 

A cabman, age 61, died in St. Bartholomew’s Hospital from fractured 
skull and cerebral hremorrhage. His left femur presented the usual signs of 
the disease. It was cmwed in an outward and forward direction, and very 
flattened antero-posteriorly. Its circumference at its tliickest part was 6J in. 
Its surface was rough and uneven, and the neck was at right angles to the 
shaft. It was the only bone affected, and had become curved during the last 
ten years of life. A few months before death the shortenmg amounted to 
2h in. (Figs. 131. 131.i) 

The following case -was associated -with trauma and complicated -^rtth 
ulcer and necrosis, conditions ’^vliich -will be subsequently considered : — 

J. R., age 63, broke his right leg tliirty-four years before admission to 
the Leeds General Infirmary. For a good many years following the fracture 
walking had caused great pain, and for the last t'wenty years the leg had been 
slowly bending. He had had to give up his -work nine years ago, and after 
that the leg became swollen, and an ulcer formed ■vvhich never healed. The 
limb was amputated by !Mr. Littlewood. The tibia ■was the only bone affected. 

It is the bone clianges that constitute the important and characteristic 
feature of osteitis deformans. One symptom — pain — is directly connected 
with them. 

Pain in the bones is usually marked' long before any alteration can be 
detected in them. It continues during the progress of the bone changes and 
varies in intensity. In some cases it is not present at all. or is insufiicient 
to attract attention. .Toneheray has distinguished a painful and a painless 
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varietj^, and believes that the osseous lesions develop more rapidly iu the 
former. Hurwitz has described two cases of the painless form {Cases 2 and 4) 
in which the disease developed marked featm-es unsuspected by the patients 
who came under observation for the results of cardiac and vascular trouble 
and not for aii}^ condition arising from the bone disease. 

The period of life in which tlie disease begins is a jjoint of considerable 
importance. It is rare for osteitis deformans to start before the age of 40, 
but earlier cases have been recorded. In Morris’s case the symptoms began 
at 30, and in Paget’s Case 7, a .woman, as earlj^ as 28.^^ On the other hand, 
Packard states that out of 41 males and 24 females, the youngest reported 
was Watson’s at 39. One or two cases ha^-e been met with below tJie age 
of 20, but such cases should be looked upon with suspicion, and onl}* accepted 
witli caution. They fall within the ireriod of life when osteitis fibrosa develops, 
a]id there has been much confusion between the two diseases. I recently 
examined a section from a clavicle removed from a girl of 19 which had long 
been regarded as an instance of osteitis deformans. The microscopic appear- 
ances were those of osteitis fibrosa (Leeds IMedical School Museum, old No. 
All9b (see p. 231), new No. AS14). 

On the other hand, Jlr. P. B. Roth recently reported to the Orthopredic 
Sectioir of the Ro 3 ’’al Societ.y of Medicine the ease of a man of 30 whose rigid 
tibia had been growing bigger since the age of 18. The skiagram, shown at 
the meeting, was tj'pical of osteitis deformans. The tibia was the only bone 
affected. 

2. THE BONE CHANGES. 

Enlargement and softening characterize the bones which are attacked by 
osteitis defoiunans. TJje long bones are not oidy greatly tliickened, their 
circumference and sectional area being much enlarged, but they are also 
elongated and undulj^ curved. The alteration in the normal curves, not 
onh' of the bones of the lower extremities but of the spine, is due to the super- 
incumbent weight acting upon bone softened and rarefied bj’ the disease, hi 
the upper extremities, sometimes, different but not very dissimilar causes arc 
at work. In some instances bending is produced b\' the elongation of a bone 
attached at both ends to another bone which has not been affected. This 
happens in the forearm and the leg. Notwithstanding the elongation of the 
long bones, a decrease in height is a constant result of osteitis deformans. 
It ma}’- \'aiy from a few to 13j inches (Hurwitz.^- Case 3), and depends 
chiefij' upon the curving of the sijine and of the bones of the lower extremities. 

THE SKULL. 

It is exceptional for the skull not to be greatlv enlarged. The increase 
in size is at first associated with great vascularitj’, but this slowh' vanes as 
sclerosis develojis. Three tj-pical stages can be recognized. 

1. The Vascular Stage. — In this the bone is of a marked red colour due 
to the permeation of the new porous bone from side to side b\' a ver} i asc u ar 
connective-tissue marrow. It was present in the cranium of a voman. ago 
65, who had suffered constant pain in the head — often sei'cre for fourteen 
vears. Its circumference had increased nearlv an inch (to 25^ in.) during 
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four j^ears she was under observation. The vault is still of a brick-red colour, 
testifying to its gi-eat vascularity ; and owing to its softness it was removed 
with great ease. Condensation on the inner and outer surfaces is in an eatlv 
stage, but not differentiated in colour from the open porous tissue vliidi 
constitutes the bulk of the calvarium. The sutures are not obliterated and 
the frontal sinuses persist. lilicroscopically the vascularit}'' was ^'ely evident. 

123). (Leeds Medical School Museum, No. A26n.)* 

2. The Stage of Advancing Sclerosis. — Manj'^ museum specimens illus- 
trate this stage. The skull of Paget’s case is a good example (R.C.S. Jluseuni, 
No. 1289) (-Pfg. 124). In it the thickness of the vault in every part is four 
times the normal, and the sutui'es of the vertex are obliterated. Its outer sur- 
face is smooth, but perforated bj'^ multitudinous minute apertures. It is tlie 
surface of very finelj'^ cancellated porous bone. The inner surface is similarly 



Fro. 124. — Sagittal section tlirougli the cranial vault of Paget’s case. Note the 
sclerosed condition of the inner part of tlie section and the islet of condensed bone on 
the right. (.Yo. 1239, JR.C.S. Museum.) 

but less obviously porous. ^ It Is deeply grooved for meningeal vessels, and per- 
for-ated by numerous vascular foramina. The general character of the intciior 
of the bones, whether of the vault or base, is a finely porous or reticulate 
condition differing in degree and uniformity in different paids. A section 
through the vault shows the bone contiguous to the inner surface to be ' ct\ 
condensed for a thickness of J to i in., but it is still finely porous, (lage 
described it as “ hard white-looking bone, dense like limestone ”.) The icst o 
the section shows various degrees of porous, cavernous, or cancellous tissue 
whose spaces were filled with soft reddish substance, whilst the outer sur ace 
is bounded by a thin line of condensed porous bone of the thickness o 

3. The Stage of Complete Diffuse Sclerosis. — This is exemplified le 
cranial vault of Dr. Goodhart’s case (R.C.S. Museum, No. 705.1, Gen. a 


• The case, which is of much interest, was recorded by Mr. R. G. ^ 

Jour., 1910, i, 135). The patient died with cerebral symptoms, but .,rc not 

found in tlie brain. The botryoidal elevations on the inner surface of the 
commonly of such a size. 
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Sec.) (Fig. 125). The sclerosis has advanced across the diploic zone and 
invaded in an irregular and jjatchy manner the finely porous tissue -which may 
be considered to represent a thickened external table. In the vertex, but not 
at the sides, the cancellous diploic area is still recognizable where it is not 
crossed by sclerosed tracts, but it is very nai’row. The specimen jjresents an 
ivory-like appearance with a white and somewhat polished exterior (see also 
No. 124lBk, R.C.S. iMuseum — another example). On the internal surface a 
small opening leads into a cavity big enough to hold a damson, and occujjying 
almost the whole thickness of the skull. 

In skulls that illustrate the last two stages, sharply defined islets of ivory- 
like hone may frequently be seen on the face of the sections isolated in a 



Fig. 125. — Showing complete sclerosis of the cranial vault. There is an islet of con- 
densed bone near the top of the picture, which looks as if it were in process of separation. 
Goodhart’s case. (.Vo. 705.1, R.C.S. Museum, Gen. Path. Sect.) 

cancellous area or surrounded by a thin line of porous tissue in a sclerosed 
part. Some are defined bv what is suspiciously like a line of demarcation, 
which suggests that they may eventually become sequestra. Possibly the 
cavity in the vault of Goodhart's case may at one time have contained a 
sequestrum which became absorbed during the long duration of the disease. 

The Froxt.\l Sinuses are usually found open when the section through 
the skull passes aci-oss them. They tend to become smaller or even obli- 
terated in advanced eases, but this tendency is not so marked as in both 
varieties of leontiasis. 

The Ci!.\niai. C.wity is not clearly diminished in these hypertrophied 
-skulls, the increase in the thickness of the bone taking place almost entirely 
outwards.i3 earlier sclerosis of the inner portion of the vault may be 
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explained the compression of its interstitial substance owing to the resis- 
tance of the cranial contents to the inward expansion of the enlarging bone. 

The Base of the Skull may appear quite normal in some cases, but in 
a fair proportion it is obviously involved. Then the bones appear swollen, 
the grooves for the meningeal vessels are deep and sharply margined, ami 
the pituitary fossa may be altered. The various foramina are not seriously 
contracted, though the regularitj'^ of their margins may be impaired. This 
is most noticeable in the foramen magnum (R.C.S. Museum, No. 1241 Bk). 
Wyllie,!* commenting on this narrowing of the neural foramina and the rarity 
■with ■which the cranial nerves show signs of compression, records two cases 
in which optic atrophy very joossibty depended upoir comjoression of the 
nerves at the optic foramina. On the other hand, the vascular foramina have 
occasional^ been found enlarged, presumably from the pressure exerted upon 
the softened margins by the prdsation of the transmitted vessels. 

The anterior fossa in some instances presents a curious appearance. .V 
deep V-shaped depression with shelving sides and its apex at the cribriform 
plate is produced by the great thickening spreading to the orbital plates from 

the frontal bone. 

The softened cranial bones 
will give way to pressure like the 
long bones, and a suggestive a.syin- 
metry may result. In one skull, 
probably as a result of the ]msi- 
tion in which the head was rested, 
the posterior fossa on the right 
side was narrowed and elongated, 
and the internal occipital crc.st 
deviated to the left (St. Thomas s 
Hospital Museum, No. 422). hi 
another the left posterior fossa was 
narrowed, wliilst the parts about 
tire foramen magnum apjiearcd 
pushed up and produced a liollon 
on the under surface of the base 
(Univ. Coll. Hosp. IMuscum, No. 
652, Bone G4H). It has been 
pointed out that those parts of 
the skull formed from membrane are more conspicuously affected than those 
formed from cartilage, but the relative proportions of compact and cancelloi.s 
tissue are probably^ more important than tlie mode of origin. It is easy 
realize that the petrous bone will resist absorption and c.xpansion much more 
than bones with a thin cortex and a considerable cancellous interior. 

The Facial Boxes are commonlv thought to escape, and proba > y n 



Fig. 12(», — Diagram plotted from casts of upper 
and lower jaws from a case of osteitis deformans, 
showing tlic enlargement produced in tlic alveolar 
arch of the upper jaw by tlic disea.se, and the position 
of the alveolar arch of the lower jaw within it. 
(Bt/ the kindness of Sir Frank Colycr.) 


' In the Journal of Laryngologi/ and Otology, 102.1, -lulv, xxxviii, .rtl, G- . . • 
discusses deafness in connection irith osteitis deformans. Nine cases 
tion of tlie skull bones suffered from deafness in some deprcc. He came to t le 
that deafness is not obvious until the skull bones arc affected. 


215 


OSTEITIS DEEOEMANS 

slight iuA oh enient often evades notiee. Sometimes, however, tliev are 
markedly affected (Univ. Coll. Hosp. Museum, Xo. 652. Bone 6tH.) 

In the case of an edentulous man who was so deaf that no history could 
he obtained from him, the alveolar processes of the superior ma.x-illai were 
gieath thickened and rounded, and the dental arch so much enlarged that 
the unaffected alveolar margin of the lower jaw fitted completely and easily 
within it, like the rim of a box inside its lid {Fig. 126).* 



®^**e^**ai of a skull of a man, age of. The cliange in the skull was noticed 
twont.v yeare before. {From a case of Mr. C. P. G. WaMey s.) 


age CO -irhn^i.f^' .®**°'*®*^ to me at the Koval Dental Hospital a retired policeman, 
the lower half of ml tibia twenty vears before. Both tibiae, 

)iad right hunierus, and the right cla\'icle were affected, and the size of the 

—both nnlaes ®t'^9,dii.v (circumference 2G in.). The face bones were ail enlarged 

most marked ’md . -i"° mandible. The enlargement of the maxillae was 

■"■ithin that of the ‘^“^"tulous jaws were closed the mandibular arch lay completely 

was a circiiniscrn „d I addition to the general enlargement of these bones there 
^Vhen t]ie mfinnf « enlargement of the molar resrion of the alveolus of the left maxilla, 
there was mneb u, Turners care botirjaws were full of very foul tcetb, and 

ablv dated back m'I dental trouble must have existed many years, and proh- 

which lame imcc^c ‘7 ^ "P commencement of the bone disease. -All the septic teeth, to 

bone remSved Vrnu, ” ‘Scanulation tissue were adherent, were cleared out. and portions of 
the deforniitv Vnr ' round the upper alveolus, including the local enlargement, to lessen 
t'tiiic. for the skin ■1“"' condition improved bv this, hut so also were the 

“od this spcedilv cle 'md been oedematous and innamed and the bone tender. 
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In a man of 65 under the care of Sir Gordon Watson both upper jaws 
were considerablj’^ enlarged. The enlargement M'as general, and more marked 
on the left side. The bod}' of the lower jaw was thickened. There was some 
dental trouble, but it was not severe. In both cases the jaw trouble was part 
of a generalized condition. 

Cases in which the jaw enlargement would appear to have been only a 
local phenomenon are found in the literature of osteitis deformans. Tliey arc 
more likely to have been cases of osteitis fibrosa and probably dependent on 
dental irritation. 


THE SPINE. 

The curving has been described in Sir James Paget’s epitome.'' It is 
not infrequentl}' associated with traces of ‘lipping’ of the bodies, with synos- 
tosis of their articular surfaces, and 
ank 3 dosis of the dorsal spine— con- 
ditions apt to be readily dismissed 
as osteo-arthritic, but in ^vhich pres- 
sure, compensation, and senile changes 
in the discs undoubtedly play their 
par-t. Thickening, rarefaction, and 
softening of the -v-arious parts of tlie 
vertebra; take place, and oceasion- 
ally one or more vertehi'ic may 
collapse and become deformed (R.C.S. 
Museum, No. 12J'l Bf. 124lBk : St. 
Bartliolomew’s Hospital Museum, No. 
74Ci). Dr. Goodhart found a deposit 
of new soft bone all down tiic front 
of the bodies in the spine of the old 
post-boy, and in a skeleton in St. 
Thomas’s Hospital Museum (No. 417) 
the bony deposit on the spines, 
articular and transverse processes, 
and also on tlie crests and dorsal 
surfaces of the ilia, approximates in 
its characters to myositis ossificans. 

But a change that is little 
known, yet of great importance, is 
the diminished calibre of the spina 
canal which is brought about by the enlargement of the bodies and the bone 
composing the vertebral arches (Fig. 12S). This may take place to such an 
extent that the cord and its membranes no longer lie loosely in the ])ciithc(a 
space, but come to fill the whole sectional area of the canal, and ma} c.\cn 


* I am indebted to .Mr. C. P. G. Wakcley for an account of a man, age 5f. |n 
Iiistorv of the disease dated back twenty years. He songlit ad^•ice for an al)doniina 
which' proved to he cniised by the liver puslicd forwards by « very proaounect 
arehing of the lumbar spine. '{Fig. 127 =hows the skull in this ease.) 



Fig. 128. — Section through n lumbar verte- 
bra of a case of osteitis deformans showing : 
(a) Diminution and alteration in shape of the 
spinal canal b.v the enlarging bod}* and neural 
arch ; (6) The projection into its lumen of bony 
outgrowths from tlie arch ; and (c) The for- 
mation of a lip around the articular edge, 
probably the result of j^fessure upon the soft- 
ened bone. {College Stores, ll.C.S. Museum,) 
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be subjected to compression ndth resulting paraplegia. Li such cases additional 
localized pressure points may result from the formation of small osseous 
excrescences springing from the posterior surfaces of the bodies and other 
parts of the -wall of tlie canal (Greenfield). 

TSvo cases of osteitis deformans in which compression of the cord with 
paraplegia was brought about in tliis way liave been put on record by 
Dr. W. G. Wj-Uie from the National Hospital for the Paralysed and Epileptic, 
Queen Square. 

Li one, a' man of 55, with marked changes in the skull, spine, and one 
tibia, suffered from increasing weakness and sensory disturbances in both 
legs, with vesical and rectal inconvenience. Mr. Percy Sargent performed 
laminectomy of the 2nd to the 4th dorsal vertebral arches. The bone was 
thickened and soft, and cut easily with the forceps. The perithecal space 
was absent, and the inner surface of the laminre lajj- in close contact with 
the dura. Pidsation, which was at first feeble, unproved as decompression 
was completed. The effect of the operation upon the sjTnptoms was satis- 
factor 3 x Spliincter power was regained, and the patient became able to 
walk much better.i^ 

The other was a man of 63 who was admitted with complete spastic 
paraplegia which had been coming on gradually for two j'ears. During an 
explorator}’’ operation veiy similar conditions to those described in the preced- 
ing case were disclosed. At a subsequent post-mortem the spinal canal was 
found narrowed so that the dura mater was everj^here in contact with the 
thickened bone and also abnormallj’’ adherent to the arches all the v>-ay round. 
The bone disease appeared limited to the spine, but the condition of the long 
bones and the skull could not be investigated. It was in tins case that Dr. 
Greenfield found that the cerebrospinal fluid, of wliich onlj’’ a small quantitj' 
was obtained b}’- lumbar puncture, was of a 3 'eUow colour and coagulated to 
a solid mass in the test-tube on standing (Froin’s S 3 mdrome).i® 


THE LONG BONES. 

To appreciate full 3 ’^ a description of the macroscopic appearances of the 
long bones it should be realized that the morbid process consists in a 
complete or almost complete removal of the original osseous tissue and the 
substitution for it of a cancellous bone of a finel 3 * porous character. The 
piecemeal removal of the former, and the formation of the latter, are brought 
about b 3 ' au active 3 'oung connective tissue* which permeates the trabecular 
framework of the bone from the fat medulla in the central canal (winch 
often is onty superficiall 3 - involved) to the mider surface of the periosteimi, 
with which it blends. 

This 3 'oung connective tissue speedih- shows that it has osteogenic proper- 
ties. As the original bone disappears, new bone-formatioii begins in the 
osteogenic tissue which takes its place. The two processes — absorption and 


* Tliough osteoclasts share in the removal of the original bone, as they certainly do in 
nioulding the newly-formed hone, it is evident that the extensive destruction is out of all 
proportion to the nuinher of osteoclasts present. 

VOL, XIII.— NO. 50. 
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ossification. — go on sininltan0ousl3^5 but the jjroliferating soft tissue fonus first 
and slou'ty effects the expansion of the periosteal envelope during absorption, 
whilst the formation of new bone progresses more graduall}^ Thus soft and 
vascular tissue predominates in the diseased bones in the earlier periods of 
the disease. 

Consequent upon these changes there ensues an excentric enlargement and 



Fig. 129.- — The upper half of a femur 
from Paget’s case, sliowing its roughened 
and nodular surface. (iVo. 1240, B.C.S. 
JMuseurn.) 


] qq This specimen may represent 

the stage of'’-the which ..as 

scribed in the as t i|„r appenf 

but it IS possible from old 

anco may be duo in pa ° “J, ^ goft parts, 
age and disuse, and .iggao. maV 

instead of ':“";'“Y'rom a woman, ape 7X 
have been fattj . b r fifteen vears and m 
avlio had been bedridden ^ |,een 

u-liom tlie curvature i,ead and ripbt 

in progress thirty jeai^- J. P. ’ 

femur were^also^atfo^ted^ tO. ^^^^^ , 


case. 


[ongation of the bones, and a degree 
f softening, owing to the temporary 
ladequaey of the new bone-forma- 
ion, whieh predisposes them to bend 
lowly under the influence of such 
orces as may be continuously or often _ involved in 

a action. It is the bone, as distinct from t he periortei , 

his process, and though the periosteum p a} s a P_ ’ limits tl'*- 

,f a true periostitis as that is generally in its supcrfu’inl 

letive tissue, shares in its nutrition, and no doubt assists 
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develojimeiit : not by tlie laying down of superficial laminae, but rather b}’ 
stinndating bone-]jroduction in the adjacent osteogenic tissue. The time 
arrives, ho\ve\'er, when the ossification becomes more \-igorous than absorp- 
tion ; the soft osteogenic tissue becomes largely turned into bone ; and in 
the last stage the bones become dense, hard, hea^y. and apparent!}^ strong. 

The bone changes affect both the external and internal appearances. 
Paget, describing the long bones and their normal periostemn in his case. vTote : 
“ The outer surface of the walls of the bones was irregularly and finely 
nodular as with e.xternal deposits or outgrowths of bone, deeply groov ed with 



Figs. 131, 13lA.--Section tlirou-h the femur of Bowlby's ease^tage of advancing 
sclerosis. (.Vo. l241Ba, B.C.S. Mmetnn.) 

channels for the larger periosteal blood-vessels, finely but ^■isibly perforated in 
every jiart for the transmission of the enlarged small vessels. E^ erj’thing 
seemed to indicate a gi'eatly increased quantitv of blood in the vessels of the 
^one (Ko. 1240, R.C.S. Museum, Paget’s case) {Fig. 129). This irregular 
roughened surface of the long bones is very characteristic of the disease, 
and it will be noticed that Paget recognized that the irregularities might 
arise from the bone and not be laid down upon it. 

The condition of the interior varies considerably, and, as in the skull, 
different stages may be distinguished. Thus in some s^pccitneim (macerated) 
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the interior of the bone shows a very open arrangement of trabeculre witli 
irregular spaces between them, which were no doubt occupied by vascular 
connectiAm-tissue marrow of a deep-red colour. The original compact bone has 
disappeared and a sclerosed outer layer of porous bone of no great thickness 
is present (Tibia, No. 124lBn, R.C.S. Museum) {Fig. ISO). In others the shaft 
of the bone is composed of thick Avails of condensed bone enclosing a central 
cavity, much elongated and often irregularly enlarged. Its boundaries may he 
very unevenly sclerosed, and exhibit patches of rarefaction and many open 
spaces haAung a longitudinal direction as if separating Amrtical lamellfc. In 



Figs. 132. 132a. — Section tlirougJi the femur of Pngot’s cnsc. Stage of complete A ■ 
Owinf; to the marked anterior curvature of the bone, the section has passed close t 
pcripliery of the central cavity in the middle portion. (A’o. 1240, H.C.S. AUusetnn.) 

mary places these spaces are found close to the surface (Fenuir, No. 
124lBa, B.C.S. Museum, Bowlbj’’’s case) {Figs. 131, 131a). In a third serifs 
there is a uniform thickening and a dense sclerosis of the shaft enclosing ■» 
contracted elongated central caA’itj’’ (Femur, No. 1240, R.C.S. JIuseum, Page s 
case) {Figs. 132, 132a). The central medullary cavity is hardly ever so nincli 
altered as to be unreeognizable. In the femur of Paget s case (late stage) i ^ 
long, Avell-defincd, and narroAver than normal. In others it may sIioaa 
larities OAA'ing to absorption of adjacent cancellous areas, or it maj je iro 'Ci 
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up into irregular large compaiiments by transverse septa of some thickness 
(No. 124lBa, R.C.S. Jluseum). In the tibia already referred to (No. 124lBn), 
the central cavity is filled ndth a network of fine trabecidic simulating in 
delicacy the chordai tendineaj of the heart, and mostly ha^'ing a horizontal 
disposition. Quite definite changes are present in the femoral head and nech. 
The angle of the neck with the shaft is diminished in most cases — usually 
almost to a right angle. The cancellous tissue may be sclerosed (No. 1240). 

The compact layer of the articular surface is apt to be of paper-like 
thinness, and may in jiarts be absent, a porous surface very slightl}' raised 
above the surrounding surface taking its place (Nos. 1240, 124lBa, R.C.S. 
jMuseum). The stage reached in the neck does not necessarih' correspond to 
that present in the shaft. 

CYST FORMATION. 

The formation of C 3 'sts bj’ liquefaction of the connective-tissue new 
formation as in osteitis fibrosa is very doubtful in osteitis deformans. The 
morbid process is characterized b^* organizing and not retrogressive changes. 
Bloodgood^’ suggests that such instances as have been recorded maj' aU have 
been reallj' cases of Recklinghausen’s disease (osteitis fibrosa). I have not 
met u-ith a single instance in the mam' bones I have examined in wliich the 
cystic nature of an intra-osseous space was bej’ond doubt. The ca^'ity in the 
cranial vault of Dr. Goodhart’s patient was the nearest approach to it. The 
spaces frequent!}' seen in macerated bones have probably been occupied with 
osteogenic tissue, or in a few instances b}' granulation tissue or serum associated 
with the absorption of a sequestrum. 

From the varied picture presented by the interior of the bones in Paget’s 
disease, it is clear that absorption of the original bone and the formation of 
new is the dominant featrue. But the new formation is on a much larger 
scale than the original bone, and thei-e is much less finish and plan in its 
architecture. Gross provisioir is made for weight-bearing by the sclerosis 
of the new bone, Avhich spreads early to some depth from the surface, and 
eventually extends to the gi-eater part of the whole bone ; but otherwise, 
the incidence and distribution of the alterations are somewhat erratic — e.g., 
areas of absorption may be contiguous to dense sclerosis, islets of very 
dense bone may occur in open porous cancellous tissue, and the central cai-ity 
niay escape altogether or be considerably altered.* 

CLINICAL SIGNS. 

The striking clinical signs which follow upon the changes in the bone 
texture are: (1) Thickening; (2) Elongation; and (3) Bending. 

1. The Thickening usual!}' involves the whole bone, and the increase in 
size may be so great that the circumference may be double that of the normal 


. .* Though the chief long bones in the upper and lower extremities — not omitting the 

ciatacle — are those usually attacked, yet the metacarpal bones and the phalanges, and 
probably the corresponding bones in the foot, arc not immune. It is, however, rare to find 
them ob\-iously involved, and, even then, only some of them are affected. 
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bone. When many bones are affected some may appear to be only partially 
involved, but the disease gi'adually extends to the whole bone. 

2. Elongation can be demonstrated by measurement when the correspond- 
ing bone on the other side is free from disease ; but in the case of the leg or 
the forearm, if only one of the bones is affected it assumes a curved form 
Avhich is obviously determined by an increase of length between two fixed 
points. In the leg it is usually the tibia whieh is at fault, and it acquires a 
marked anterior arch whilst the fibula remains straight. In the forearm, it 
the ulna is free, a diseased radius is apt to become conspicuously curved in a 
sigmoid fashion, placing the wrist and hand in the position of complete 
pronation, and deflecting them to the ulnar side.^® 

3. Bending is first seen, and is nearly alwa5's most noticeable, in the 
lower extremities. The curve in the tibia is an anterior one involving the 
whole bone, and the femur is usuallj'^ arched forwards and outwards. The 
patient consequently acquires a bow-legged appearance, and owing to the 
bending of the necks of the femora there is some degree of coxa vara which 
adds to his clumsiness. 

Should the bones of the ujrper extremity bend, the convexity in the 
humerus is usually anterior, but in the forearm there is more variety. The 
two bones ma)'- be bent backrvards or forwards, and tliere is often some 
explanation suggested, such as the way in which a bedridden patient is accus- 
tomed to raise the body to the sitting position, lifting a heavy patient in 
nursing, VTinging clothes in laundry work, and so on. Tlie shape of the 
thorax is determined by the bending of the ribs in front of their angles, 
whilst changes in the shape of the true pelvis have been described (I^ilks 
case). In nearly all cases the influence of weight or force is evident, but 
elongation is a factor which under certain conditions has just been shown to 
be important. 

Formation of Deformities . — It is clear that the deformities which charac- 
terize Paget’s clisease develop in the early stages when the bone 
vascular, and the new bone-formation, which is slowly replacing the original 
osseous structure, is widely porous, delicate, and insufficiently calcified. 1 
is impossible to believe that the hard, dense, sclerosed bones, so main o 
w'hich are preserved in museums, could yield under anj’’ strain they nngli 
be subjected to in ordinary circumstances, and clinical evidence supports 
this ; there was little change in Paget’s case in the last four years of life. 

HISTOLOGY. 

The histology of osteitis deformans is very similar to tliat of osteitis 
fibrosa. The main features are the same. The}' are ; (1) The disappearance 
of the original bone ; (2) The substitution of a vascular connccti\ 

(osteogenic tissue) in place of it and its intertrabecular marrow ; and ( ) 
formation of new bone from this connecti\'e tissue, in the first instance ^ 
by metaplasia.’*’ But there arc several notable differences whicii g''e 


♦ The term ‘ metaplasia ’ is used here to distinguish hone-formation 
conneetive tissue from that which is associated with rows of osteoblasts. 


direct from tlie 
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peculiar and distinctive character to the microscopic apiDcarances of osteitis 
deformans. Tliese are so marked that it is possible to distinguish one disease 
from the other by the 
microscope alone. 

1. The first to attract 
attention is the regular 
and even distribution of the 
neu' trabecida; throughout 
the diseased area. The 
■whole of a section is occu- 
pied by the new osseous for- 
mations in various stages of 
growth, separated by com- 
IDarativel}' narrow tracts of 
osteogenic tissue {Figs. 133, 

134). In osteitis fibrosa, 
though trabecula: may be 
comparatively crowded in 
parts, there will almost cer- 
tainlj'be large areas of con- 
nective or fibrous tissue in 
which the traces of ossifi- 
cation are absent or slight. 

This difference is least 
marked in the skull bones 
(flat bones and upper jaws), 
in which the histological 
characters and the great 
hyjjerostosis aj^proach more nearlj”^ to the conditions seen in osteitis deformans. 

2. Equal!}' conspicuous 
is the frequency ■\nth wliich 
the trabecula; are seen to be 
decorated zvith internal curvi- 
linear markings (Fig. 135). 
Sometimes these clearly sug- 
gest a trabecula enclosed 
wholly or in part in a larger 
one, in other places the}' may 
show an outline wa^'ed and 
rounded like the edge of a 
cumulus cloud. Tliis internal 
tracery is not peculiar to 
osteitis deformans. It may 
be seen, not infrequently, in 
osteitis fibrosa, but in that 
affection it is neither so 
pronounced nor so universal. It points to bone-formation of a later date 
filling up spaces outlined bv earlier trabecula: of the new formation, or fitting 



Fig. 134. — Transverse section of n vertebra — from the 
same case ns Fi^. 133 — to show the even distribution of the 
new bone formation. (Photofjraphed hv Dr. G. H. Hodman 
Jrom a scclwn oj Dr. Grccnfelds.) (.x'l-3.) 



Fig. 133. — Transverse section tlirougli a elavicle ( X 3) 
showine'the remilar and even distribution of the bone trabecula;. 
From the same case ns Fiff. 134. The dark circumference 
to tlio section does not represent a compact cortical layer. 
{College Stores, II.C.S. Mtiseiim.) 
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into hollows caused giant-cell resorption. By this mode of accretion 
fragments of the original bone may be interloeked Avith, or preserved in the 



Fig. 135. — TrnbocuH 
from a vertebral lamina 
(see case, p. 217), show- 
ing the curvilinear 
markings usually found 
in osteitis defonunn^. 
{Photographed bij Dr. Q. 
H. Podman from a sec- 
tion of Dr. Greenfield's.) 
(X 40.) 


Fig. 13G. — Tho curvi- 
linear lines from a sec- 
tion taken from the 
skull of Dr, Hann’s 
case. {Photographed by 
Dr. G. H. Eodman.) 
( X 40.) 



interior of, more reeent material ; or, again, tire point to Avliich tlie 
has extended, and ijossibly come to a halt, may be traced b\ a scric. 
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scroll-like bays on the internal surface of the original comjoact laniinte, filled 
in with more recently formed metaplastic bone. In some sections fine wliite 
lines mark part of the festooned outline, suggesting separation at the point 
of contact. These are probably artefacts produced in the preiiaration of 
the specimen. 

Sometimes the fibrous groundwork of the trabeculje and the confused 
arrangements of its whorls are as conspicuous as in some cases of fibrous 
osteitis. The latter, and also the internal curvilinear markings, jDrobably 
originate in the following way. A trabecula, forming in the first instance by 
metaplasia from the connective tissue, may assume such a shape that two 
parts of it may come into contact, fuse, and enclose a large lacunar space 
filled with osteogenic tissue. Similar lacunse may arise from the approxima- 
tion and fusion of three or 


four trabecula; or ossific 
islets. “Where so little space 
intervenes between the tra- 
becula; as in osteitis defor- 
mans, it is difficult for one 
to increase much, especial!}' 
if its growth is in-egular, 
without coming in contact 
with some part of another. 
Tlie formation of lacunar 
spaces of various shapes and 
sizes is therefore a necessary 
result of the plan of ossi- 
fication. They are often 
spoken of as forming irregu- 
lar Haversian systems — a 
description which is simple 
but confusing, for these 
spaces mav become sub- 



Fig. 137. — Section from the tibia shovm in Fio. 139. 
The curvilinear lines are present, and the irregular plan of 
ossification from wliich they originate is well indicated. 
{Photographed bif Dr. O. C. Gruner.) 


divided by the formation of 

smaller trabecula; in their interior, and the further progress of many is 
towards complete obliteration bv osseous metaplasia of their contents (Figs. 
135, 136, 137). 

Absorption bv osteoclasts is in some cases extraordinarily active much 
more so than in osteitis fibrosa — ^though in that disease it is well marked. In 
osteitis deformans it may sometimes be seen in progress all over the section, 
and it is important to realize that the newly-formed bone is being steadily 
attacked. 


Before obliteration of the lacunar spaces takes place their circumferences 
may be deeply eroded in places bv osteoclasts, and so the bone that fills them 
up may acquire a festooned or bulging outline. 

. 3. In osteitis fibrosa the complete disappearance of fat-cells is one of the 

distinctive features. In osteitis deformans fat-cells arc not infrequently in 


evidence. In the former disease the appearance of a single fat-cell attracts 
attention ; in the latter, they may occasionally be seen, scattered or in 
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groups, here and there among the trabeculaj. The conversion of fat-marrow 
is clearly less complete in osteitis deformans than in osteitis fibrosa, probably 
in consequence of the greater resistance opposed by the tissues to the toxic 
influence. This would explain xvhy the central cavity^ usually persists and 
is much less liable to be completely'^ obliterated over considerable areas than 
in osteitis fibrosa. No doubt most of the fat-cells seen in sections arc 



Fig. 138. — Photograph of Jlr. Littlewood’s 
‘ single bone ’ case, with an ulcer which led to 
central necrosis. 



Fig. 139.— Section through tlie 
tibia of the case shorm m yiy- I-***- 
Showing central necrosis with incom- 
plete separation and an aperture open- 
ing on to the base of the nice . 
{feeds Medical School Museum, old 
No. A322, ncic No. A81V-) 


unchanged portions of original fat-marrow, but occasionally a suspicion la 
some may have resulted from reversion of osteogenic tissue to fat ajipears 

to have some foundation. ,„-,oH.r-ell 

4. Lastly', there is in osteitis deformans plenty' of evidence o 

infiltration. But tlie cells are lymphocy'tes. 


3. COMPLICATIONS. 

Fractures. — Spontaneous fractures, apart from growth, hat e been recoi 
in several cases. Hector Mackenzie” described the case of a ^ . 

in-patient at St. Thomas’s Hospital, in whom the disease 
vears. He was thought to have fractured a nb when turning • , . 

his right leg seemed to ‘give' half rvay hetaec,. the knee »■ J 
lump rising on tl.e front of the tibia at the p ace. 
recorded by Stephen MacKenzie.=» A woman whose tibia liaci been 
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for a year broke both bones of the leg by slightly knocking against a stool. 
She did not fall. 

It is astonishing that similar fractures are not more frequently reiDorted. 
On several occasions I have seen in skiagi-ams a line of fracture extending 
transversely some distance into a bone from the most prominent part of the 
bend — evidently a cleft resulting from strain upon the convex side of the 
softened bone. Such clefts, ■when there is no local tenderness, are probably 
filled in with fibrous tissue, though still shown by the X rays. One at least 
of the cases just quoted suggests a partial fracture, and partial fractm’es 
originating in this way would easih* be made complete by a slight injury. 
Quite recently I saw an advanced case of osteitis deformans in a man of 60 
who had had five fr’actures in various long bones from very tri-rdal injuries 
during the course of the disease. The first (of a femur) had occrured when 
screwing iqr a powerful vice some twenty years before, and ■was apparently 
due to muscular action. The others occurred in the later j'ears. 

Ordinary fractures of bones affected by the disease unite as readily as 
those in normal bones, though good apposition is more difficult to obtain ; 
and those avIio har’c had exirerience say that they do well after operative 
measures. 

Necrosis. — In Sir Anthony Bowlbj-’s case (p. 209, and Figs. 131, 131a) 
a small hard sequestrum lay in a cavity about the size of a nut. Similar 
cavities existed in other parts of the head, neck, and shaft, but ■v\-ere empty 
Small masses of very dense bone sharply differentiated from the surrounding 
osseous tissue are of common occurrence in the skulls of these cases, and 
occasionally the appearances suggest the formation of a line of demarcation. 
The supervention of necrosis is best explained by the extreme condensation 
of the bone interfering A\-ith its circulation. Such an aseirtic sequestrum may 
i>e gradually absorbed in the course of years, the caAities left being filled 
Avith granulation tissue, or possibly serous fluid. 

Another A'ariety was met Avith in the tibia in LittlcAvood’s case (p. 209, 
and Figs, 138 and 139). A sinus led from an rdcer into the central 
portion of the loAver end, and Avhen the bone Avas bisected a partially 
separated green necrotic mass of rarefied cancellous bone — eAudently of the 
new formation — Avas fomid in its interior. The ulcer had formed long after 
the disease had declared itself, and the septic osteomyelitis Avas CA-idently the 
result of infection from it. The track of infection Avas probably prejAared 
by the substitution of of)en porous bone for the compact tissue, so that 
the connective tissue medulla would come into immediate continuity Avith the 
septic surface. This case emphasizes the importance of careful treatment 
of ulcers overlying bones affected by this disease. (Leeds Medical School 
Museum, No. A322, ncAv No. AS17.) 

Ulceration or Discoloration, or both, of the tissues overlying the tibia, 
IS not infrequent. It may be e.xirlained by unpaired nutrition of the skin 
and superficial structures, A\-hich results from the changes in the bone and 
tlie retarding influence of muscular atrophy and diminished activitA' upon 
the A-enous return. 

Atheromatous Arteries are almost a constant feature in these cases, and 
seen even AA-hen the disease occurs m early middle age. The arterial disease 
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does not interfere -with an adequate blood-suijply to the bones, for in the 
earl}’^ stage this is excessive ; nor is it likel}^ that the atheroma is in nnv 
degree responsible for the bone changes, though this idea has been mooted. 
But it is quite possible that the deforming osteitis, the atheromatous clianrcs 
in the vessels, and the gout, -which these patients are said often to suffer from, 
may have a common exciting origin in toxins — possibly of intestinal or meta- 
bolic origin. 

Osteo-arthritic Changes in the joints have occasional!}' been described 
(Lambert, four cases). Thej' do not appear to have been advanced, and 
■when present -were probably an accidental association. They are probably 
not more common than in other elderly' folks, though the changed mechanics 
of the joints may sometimes favour their onset. Other accidental (?) troubles 
that have been recorded are lunacy (Beadles, Lambert), Huntington’s chorea 
(Macke}'), syi'ingomyelia, and deafness (Jenkins). 

Malignant Disease. — The frequency -uuth -wliich mahgnant disease super- 
vened in his cases made a deep impression upon Paget, and the cases that 
were recorded soon after ga-ve confirmation to the belief, that is even now 
widely held, that osteitis deformans usuall}', or at least very' frequentlj', 
terminates by some malignant complication. And this view would gain 
support from the relati-^-e nmnber of such specimens in museums. On the 
other hand, there is reason to believe that the frequency of this complication 
has been accidentally exaggerated. Packard^® pointed out that in 66 cases 
there were oirly 8 of malignant disease, and 2 of non-malignant tumours. 
Grimer-^ states that up to 1902 only 14 of the recorded cases were associated 
with tumour formation (carcinoma 4, sarcoma 5, eitlier carcinoma or sarcoma 
4), whilst since 1902 (i.e. in more than one half of the reported cases) Higbee 
and Ellis^^ found mention of only' 2 benign tumours. No doubt these figures 
do not represent the exact state of affairs, for many' recorded cases were alive 
when described, and some malignant cases represented in musermrs have not 
been recorded. They' afford, however, sufficient evidence to show that tiic 
first impression on this point must be readjusted. 

When malignant disease does complicate osteitis deformans it is apt to 
appear more often than not in a bone which has not been obviously alterec, 
or at any' rate much altered, by' the disease. Moreo-s’er, in a fair proj)ortion 
of cases its connection with the bone disease is very doubtful (Milks : e])une- 
lioma of internal surface of the dura. Goodhart : ly'mphomatous masses m 
liver, spleen, glands of mediastinum and abdomen ; no primary' source fount . 
Robinson : sarcoma of cerebellum). . 

IVhen it occurs in the bones it is usually' in the form of an cncostca 
tumour ; but if it arises in the cortical portion of the bone it projects 
nently' on one side and gir'es the impression of a jjeriosteal origin (Unn . o 
Hosp. jMuseum, No. 65lA, Bone 64G). 

4. PATHOGENESIS. 

It is interesting to note that osteitis defoiTnans was very' soon thoiij 
to be of toxic origin. Sir Jonathan Hutchinson^s believed that it •'\as sinfi 
an infective osteitis, and that granting certain constitutional pecu lari i 
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■was probable that the disease usually began as a consequence of contusion 
in one bone and spread by infection to others”. Evidently he used the terra 
‘rafection’ in the sarae sense as -we should employ the word ‘toxins’, for 
further on he adds, “The theory, put concisely, is this, that the products of 
inflanunatory action in any tissue are. •when circidating in the blood, infective 
to that tissue tlrroughout the bodj' ’ 

A different explanation of the toxa;mia was suggested by Oetlinger and 
Lafont. They thought that the disease, ■which they met ■ndth in t^wo brothers, 
■whose father also had probably suffered, might be due to intoxication by 
mineral acids owing to the cldorine-laden atmosphere of the workroom in 
which they followed their occupation of laundrjmien. The ingestion of hj-dro- 
cldoric acid would reduce the alkalinity of the blood, and set free indirectly a 
great quantity of lactic acid wliich would affect the evolution and structure 
of the bone. Their argimrent was supported by a table of the occupations 
of quite a mmiber of cases in wliich the conditions were such that a similar 
explanation might he advanced.-® At the present time this lactic acid theory 
cannot be seriously entertained. 

Another theory was advanced bj' Gilles de la Tom-ette and ilarinesco.-' 
They found changes (atrophic, not true sclerosis) in the posterior median 
cohmuis of the dorsal cord, and suggested that the bone troubles were trophic. 
Conunenting on tliis idea, Packard ■uTites, “ The absence of all clinical evidence 
of trouble in the nervous system, and the results of many examinations which 
have shown the cord and bone nerves (von Recklinghausen) to be perfectly 
normal, render it unlikely that the lesions referred to have anjdhing to do 
with the origin of the condition”. 

The possibility of the disease bemg due to micro-organic infection has, 
of course, been thought of. There is, however, a dearth of bacteriological 
investigations, and tliose that have been recorded are contradictory. J. C. 
Da Costa-® ■writes, “Several Italian scientists claim to have found a diplo- 
coccus in the bone, and assert that they have found a similar diplococcus 
in the bone of osteomalacia. They prepared a vaccine and claim to have 
proved it serviceable. Li two of my cases I removed a bit of bone from the 
tibia. Dr. EUis made a carefid study and fomid each piece of bone sterile. 
Beyond the statement of the Italian scientists there seems to be no evidence 
that bacteria can be causal”. Levitf^ gives this additional information : 
“Da Costa, Funk, and others have tried to make a vaccine, but culture and 
animal inoculation experiments were negative”. Morpurgo, Archangeli, and 
Fiocca were no doubt the Italian investigators to wliom Da Costa referred. 

The Toxic Theory Considered. — Proof of the toxic theory is at present 
impossible, but the knoum facts are more in harmony with it than ■v\-ith any 
other : (1) There is an absence of any reliable evidence that the condition 
is due to micro-organic infection. (2) Adami,®® in discussing the nature of 
chronic inflammation, points out that the process is long-continued and is 
accompanied by few or none of the cardinal symptoms of inflanmiation ; tliat 
lirolifcrativc changes arc more prominent than the vascular disturbances, 
and that the evidence of lcucoc\'tic migration is slight. Such changes when 
not of bacterial origin may be the result of repeated slight mechanical injuries 
or more often the effects of perverted metabolism and continued slisht 
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intoxications affecting particular^ certain tissues. The change in the medul- 
lary tissue in osteitis deformans conforms to this description, and there can be 
little doubt that it is brought about by toxic irritation. At the present time 
opinion certainty trends in this direction and attributes the origin of the toxins 
to tissue metabolism, or to the absorption of poisons of similar origin from 
the intestinal tract. Tubby®^ mentions a x-erj' suggestive case. It was tliat 
of a medical man who attributed improvement to the adoption of a diet rich 
in proteins and x-er}’- sparing in carbohydrates, and the xvhole malady entirelv 
to error in diet, viz., to lack of in-otein mainl)^ but partly to excess of starch. 
Eating potatoes never failed to produce a return of his pain. 

In in 5 ' Hunterian lecture on osteitis fibrosa I dxvelt at some length upon 
a second important factor in its pathogenesis, viz., the power to resist toxic 
mfltienee inherent in the hones themselves. That disease xvas assumed to depend 
upon an individual idios 3 ’'ncrasy xvhich 25ermitted the bones to suffer damage 
from certain noxious blood-borne substances that produced no ill effects in 
ordinarx’' lueople. The same assumption holds in tire case of osteitis deformans. 
The toxins resjDonsible for it can excite it onl}’^ in the susceptible. On tliis 
hj’'pothesis its spooradic incidence can be accounted for, and inherited tissue 
piroelixdt)’’, xvhich is pirobabl)’’ the cause of the familial type, e.xplained.* 


5. THE CORRELATION OF OSTEITIS DEFORMANS, OSTEITIS 


FIBROSA, AND OSTEOMALACIA. 

WheJi describing the histologv of osteitis deformans I could not licl]) 
concentrating attention upoon the close resemblance that the microscopic 
appearances pnesent to those of osteitis fibrosa. The essential characteristics 
u’ere the same ; any detectable differences were a matter of degi’ce. 

In considering the relations xvhich exist between osteitis deformans, 
osteitis fibrosa, and osteomalacia, the piathological pirocess, with xvliich all three 
are intimatety concerned, should be constantty borne in mind. That pirocess. as 
I conceive it, begins bj' the entrance of certain toxins into the circulation. 
These toxins of metabolic or intestinal origin (?) are carried by the vessels 
to the bones and diffused bj^ the Ijnnph. The effect produced on the different 
constituents of tlie bone x'aries. The osseous framework, being a more miner- 
able tissue than the marroxv, has its x'itality depressed beyond its piosscr o 
recox'erj’', but the connectix-e-tissue basis of the marroxv is excited to remar ' 
able actix'it}^. The reaction xvhicli the toxic injur}' originates is shoxvn b\ t ic 
striking alteration in the marroxv. It is clianged into an actix'elx' groxxing 
x'ascular connectix'e tissue, xvhilst the fat x'anishes from the cells, or t le a 
cells themselx'es disappear. This nexv tissue plax's a txx'ofold piart ; (1) t * 
its agencx' the damaged bone breaks up and disapjpears ; (2) it becomes • 
engaged in the manufacture of fresh bone bx* the metaplasia of its oxxn i m s 


and cells. . . 

It should be noted that resoiption, even of tlie nexv bone, is alxxax s go ^ 
on, and sometimes is so xvidespread and actix'e as to suggest a con imioi 

* There are three instances of a father and son becoming aficcied, and 
brothers, txvo of a niotlier and daughter, and another of brotlier and 
and Lafont.=') 
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action of the toxins. At one time tlie reactionary soft tissue in the bone is 
probably largely in excess of the contemporary bony framework ; but ossifi- 
cation, especially in osteitis deformans, outruns resorption. Howshiji's lacuna?, 
and lacunar spaces formed by the coalescence of trabeculse, are speedily filled 
with new bone, and rows of osteoblasts are now seen behaving normally. In 
this way the bone may be reconstituted. 

I would next point out certain i^eculiar features of this i-eaction in 
the case of osteitis deformans which seem to indicate that the bones in that 
disease are less seriously affected by the toxins than in osteitis fibrosa. These 
peculiarities are as follows : (1) the original bone is often not so completely 
removed as m osteitis fibrosa ; (2) the reaction is apt to extend not so deeply 
into the fat marrow — the persistence of the central ca^•ity in the long bones 
may be taken as an evidence of this : (3) it may be inferred from the 

regularity of the distribution of the new trabeculie that the ossifying function 
is more i-igorous, i.e., has been less deiiressed ; (4) the interference with the 
strength of the bones is slower and less gi-ai-e. 

An explanation of the better defence against toxic influence put up by 
the bones in osteitis deformans may be found in their greater power of resist- 
ance. Vital resistance is here implied, but the greater strength and density 
of the matui'e adult bones as compared with those of childhood and adolescence 
must not be o\-erlooked. Tavo clinical facts also tlirow light upon this matter. 
T/ie first is concerned with the age at which the two diseases begin. Osteitis 
fibrosa is a disease of young people. It starts in the first or second decade 
of life. Osteitis deformans, on the other hand, is an affection of middle or 
old age. It rarely begins before the end of the 4th or the beginning of the 
3th decade, and it may develop at any time between that and old age. The 
second is, that the subjects of osteitis deformans usually show marked evidence 
of arterial degeneration. The argument, therefore, leads to the inference 
that a susceptible indi\'idual with a sufficient reserve of resisting jiower may 
sta^■e off osteitis fibrosa in youth, but succumb to osteitis deformans in old 
age when that resistance has been undermined by failing -vitality and disease. 

This view of the close comiection between osteitis deformans and osteitis 
fibrosa Avill help to clear up some of the confusion that exists with regard to 
them. Li well-marked cases the diagnosis need never be in doubt : but 
there are cases — intermediary cases, perhaps — in which it is. I have already 
referred to a clavicle (Xo. All9b, Leeds Medical School Museum) supposed 
to be an example of osteitis deformans, and whose appearance does not belie 
that diagnosis. But microscopically it is osteitis fibrosa. The patient was 
a young woman 19 years of age, and age zcUl be found to be a very useful 
indication. Radiologists, also, meet with and are puzzled by cases of 
undoubted osteitis deformans in wliich, in some parts of the skeleton, appear- 
ances are found \vhich they are accustomed to associate ivith osteitis fibrosa. 
If the abo\'e explanation is sound, there is no inherent improbability of 
the occasional association in a single individual of lesions tjiiical of both 
conditions. 

But if osteitis fibrosa and osteitis deformans are to be looked upon as 
simply different expressions of the same disease determined by the dissimilar 
resisting powers of their victims, what then is the position of osteomalacia. 
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another toxic bone disease, Avhicli presents very different clinical as veil as 
pathological phenomena ? 

Is there anj’- eonnection between that affection and the other tvo? I 
believe there is, and will now give the reasons for my belief that the tlircc 
eonditions have a very similar — probably an identical — origin, and that, 
just as osteitis fibrosa or osteitis deformans is determined by some inborn 
property of the individual, so osteomalacia is similarty to be explained. 

The clinical signs which are eommon to all three conditions — viz., 
softening, bending, and fracture of the bones — may be dismissed as of little 
importanee in establishing this relationship. But if the histologieal features 
of the three diseases are contrasted, a Amrj'^ signifieant eonception is suggested, 

A description has just been given 



of the effect on the bone tissue of 
the toxic insult and of the reaetion 
which it induces in the more 
recuperative marrow. In both 
osteitis fibrosa and osteitis defor- 
mans this reaction is very marked ; 
the marrow is completely altered 
over large areas, and ossifieation in 
it is active. But in osteomalaeia 
this reactionary change in the 
marrow is onl}’’ developed to a 
slight extent, exeept under the 
stimulus of fracture or in the case 
of recovery taking place. In 
histological sections the dissolving 
and disintegrating trabecula; may 
be seen to be surrounded only by 


narrow zones of newl3'-formed con- 
Fig. 140.— Microscopical appearances in a section tissue and OUtside these 

from an osteomalacic bone, showing trabeculie with nccuxt- t & , ^ 

decalcified borders, surrounded by proliferated con- zonCS trHCtS of ordinary ifi-t mfiri On 
nective tissue, but with normal medulla and fat per- . . mi cimi nf ossi- 

sisting between the connective-tissue zones. There persist. illClC IS nO Sign oi » 

is no sign of active ossification. {From a case of fication ill this connCCtlVC-tlSSlIC 

o:bf’dr^\er!r’"’ environment : bone disintegration 

alone is going on. (Fig. 1-10.) 

These two facts seem to point to a degree of reaction so slight, that or 
the purpose of this argument reaction maj’^ be regarded as practically a sen . 
In osteomalacia, then, it would seem that the tissues have not the poncr o 
react to toxic injur}’'. Consequently, ■when the osseous framework disappears, 
the tissue replacing it, being possessed of too little vitality to maintain 
own existence, or to advance to better things, jjeters out in fatty degenera loi 
Wlty should there be this failure to react ? Surely^ the answer is to c oiin^ 
in the de 23 ressed and enfeebled condition of those in whom os ‘ 
develops. Many who suffer from it have been subjected to ^ 
influences such as poverty, privation, anxicty% rapid and repeatcc 
and residence in unliealtlw dwellings and damp localities, i ns 
vitality is one of the marked clinical features of osteomalacia. 
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It is important also to recognize tliat the course of osteomalacia is not 
infrequently ijunctuated by j^eriods of apj^arent or j^ai'tial recovery. If 
sj'stematic examination of the bones of such a case were made, evidence 



Fig. 141. — Drawing of the driecl half of the humerus described in the text : [Goodwin’s 
case. The picture on the right is a x 2 magnification of that part of the left figure included 
in the brackets. It sljows tlie fine bony network which is made visible by the dry ing. In 
this case the part below the articular cartilage showed the inioroscopic appearances of 
osteomalacia, and a section cut from tlie surgical neck those of osteitis fibrosa. Ao. 
li.C.S. Museum.) 


of reaction -would be found, and possibly osteomalacic changes and osteitis 
fibrosa could be demonstrated in the same skeleton or in the same bone. 
Tliis combination has been found in one of Hunter's original 25rej)arations. 

VOL XIII. — KO. 50. Ifl 
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In the Il 03 ^al College of Surgeons’ Museum are the tn-o hah'cs of a Inimcrus 
which has been divided vertical^, Nos. 734 and 735. One half lias liccn 
mounted as a wet specimen, the other as a dried one (not macerated). 

The wet specimen, No. 734, “ the subject of mollities ossium shows a 
fracture at its lower end. The bone is of natural shape, but e.vcept for a \-crv 
thin and rarefied cortex, and for a small amount of cancellous tissue adjacent 
to the articular cartilages, it is composed of a pale, soft structure which feels 
fibrous and gritt}’. 

The diy specimen. No. 735 {Fig. 141), is “shrivelled into a tough flexible 
mass like a piece of dried muscle”. Its interior is filled from side to side and 
from end to end — except where it is interrupted bj’ a cj’stic space— with a ver.v 
fine reticulated osseous tissue. 

Professor Shattock picked a spicule from the cancellous tissue just below 
the upper articular surface of No. 734, and carefullv prepared it without 
artificial decalcification. It showed the characteristic histological appearances 
of osteomalacia, A'iz., a tj’pical double contour to the trabeculae due to a 
calcified central portion surrounded bj’ a decalcified border ; also a granular 
appearance of the central calcified portion, and the lacunaj surrounded by a 
pale area with innumerable lines radiating latera]l^^ 

He next prepared a longitudinal section cut from the surgical neck (731), 
including the periosteum and a considerable depth of the grittj’ fibrous interior, 
and stained it with eosin and hrematoxylin. The chief portion of this specimen 
was typical of osteitis fibrosa. A regular iretwork of 2 iewly-formed trabcciilic 
spread through a continuous field of connective tissue. The trabccuhc were 
only partial!}’ calcified, the lime salts being deposited irregularly in an 
acalcified matrix, and they were being formed from the connecti\'e tissue 
without the mediation of layers of osteoblasts. The subj)eriosteal cortical 
layers were long and atrophic, without any decalcified bordering, but the 
spaces between them were filled with fat — a condition not inconsistent with 
an interrupted osteomalacic process. 

The case was published by Goodwin,®- and Hunter gave an account of 
the dissection of the arm which liad been sent to him.®® 

The patient was a woman, age 34. After suffering from severe rheumatic i)iiius 
in the limbs, she broke her leg tripping against a brick. She soon after hccaiuc 
pregnant, and broke her left femur getting out of bed. She was safely deli^■crc(l, 
but suffered several more fractures, and again beeoming pregnant slie ga^'e birtli 
to a living child. Subsequently her health improved, hut during another jircgnanc} 
(the tenth) the fractured bones, which had united, broke again, the dissolution o 
the callus being preceded by excruciating pain. Several new fractures then occurrec , 
and on her death after three years’ illness the hones were found to he so soft tli.t 
they could easily he cut witli a penknife. The cranium and vertebnv ivcre nine • 
affected, and the hones of the lower extremities were the least diseased. 

From an observation of Ziegler’s in connection with the description of 
osteomalacia, that “new osteoid tissue is not infrequently found in bones u lu i 
have not perceptibly bent or yielded”,®^ it is evident that similar facts in'f 
been recognized before ; and from such facts and from the structure of ta us 
iji these eases the conclusion naturally follows, that when rcco^•cry docs a '< 
place in osteomalacia the bone changes characteristic of that condition gut 
place to those of osteitis fibrosa. 
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The argument may be summarized as follows : — 

1. Certain diseases of the bones owe their origin to the action of toxins — 
probably those of metabolic or intestinal origin. 

2. Predisposing to their development an idiosyncratic susceptibility on 
the part of those wlio suffer from them may be assumed. 

3. The ability of the bones to resist toxic influence is a factor of great 
importance. 

4. The relative intensity of that resistance can be roughly gauged by the 
extent and character of the reaction excited in the soft tissues of the affected 
bones. 

5. If the -s-itality is good, the resistance o})posed to tlie toxins may ward 
off harmful effects till the constitutional strength is reduced by age and 
disease. The reaction under these circumstances is strong, and the resulting 
affection takes the form of osteitis deformans. 

6. On the other hand, if vitality is feeble the disease appears earlier — 
in childhood, adolescence, or early manhood. Tlie reaction is fair, but not so 
vigorous as in osteitis deformans. The form the disease then assimies is that 
of osteitis fibrosa. 

7. Lastly, when owing to the severe depi'cssion of the patient's vitality, 
usually by untoward circumstances, the power to react is absent osteomalacia 
develops. 

6. CAUSES THAT MAY DETERMINE THE ONSET OF 
THE DISEASE. 

The onset of osteitis deformans apjjears with some frequency to be 
determined by an accidental circumstance or condition which no doubt causes 
some local or general depression of vitality. Injury is the most important of 
these predisposing causes. It is said to be particularly frequent in the single 
bone cases {see p. 209), but it is often mentioned in the records of cases of 
generalized disease. Inflammation of the skin over both legs was suspected 
ill one case. It lasted four or five months, and left large pigmented areas 
"'hen it subsided. Five years later the first signs of the disease appeared in 
tlie lpgs.25 

The folloiving history was given by a man, age 58, under the care of my 
colleague, IMr. J. A. Coupland, at the Leeds General Infirmary, with an enlarged 
bent tibia — the only bone affected. Twenty years ago he sprained liis knee. 
^^hen 40 years of age he sustained a fractiu’e (?) just above the ankle, which 
he treated himself. Eight years ago he suffered nith blood poisoning from 
a wound caused by a rusty wire. The leg was enormously swollen, and 
marks of more than a dozen incisions were present. The leg was noticed to 
be bending from that time, and more so in the last five years. (From notes 
by ^Ir. A. W. Birtwistle.) 

Overfatigue, fatigue from long nursing, injury with attendant fright, 
frequently getting wet through, have all been thought to exert a ]ircdis]iosing 
luflncncc in particular cases ; and. indeed, any debilitating illness, whether 
of micro-organic origin or not. might act in this way. 

A history of syphilis has been present in a few cases (Paget^®) : but it 
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is rare for this to be obtained or for anj^ sign of that disease to be found. Da 
Costa37 states with reference to the Wassermann tests that “ four-fifths of tli'c 
cases have a negative reaction “ A consistent jDositive reaction has never 
been found in an uircomplicated case 

Internal Glandular Secretions.— As these secretions are undoubtedly 
associated with certain bone conditions, it is natural that cases of osteitis 
deformans should be carefullj'- scrutinized for any e\ddence of their influence. 
The facts that ha^"e been gleaned have been considered by Hurwitz, and by 
Higbee and Ellis, and the opinion of the former,^® which appears to be well 
founded, is “ that the assumption that there is a causal connection between 
the internal secretions and osteitis deformans is mere speculation ”. 

The Nature of the Morbid Process. — From the beginning it has been 
regarded as inflammatory. Paget and Butlin discussed this point at Icngtli 
in the original paper, and were decidedly of that opinion. Adami and 
MaCrae®® find no evidence of the inflammatoiy stage and regard tlie jjroccss 
as metaplastic. This has refei'ence to the alteration of the medulla from 
fatty or abundantl}'^ cellular to fibroid, but hardly coincides with Adaini’s 
obseiu’'ation on chronic inflammation which I haA^e summarized in discussing 
the toxic theory. This question rvas dealt Avith in my lecture on osteitis 
fibrosa, and the same reasons that were held to indicate that that affection 
Avas inflammatory apply in the case of osteitis deformans. . 


I Avish to acknoAA'ledge the debt of gratitude that I OAve to the late Professor 
Shattock in connection Avith this lecture. Ahvays kind, symjDathetic, and 
approachable, it might almost be said that it Avas j^repared under his sujier- 
Ausion. j\Iy thanks are also due to the curators of the different museums 
from Avhich I IiaAm draAvn my material, and to others, for their kind hel]) and 
courtesy, and to Dr. G. H. Rodman for the pains he has taken to bring out 
in the microphotographs the points Avhich I Avanted to make, and to lilessrs. 
George, SteAvard, and Wilson, of the Rojml College of Surgeons staff, for 
their Amluable help, Avhich is CAudenced by the illustrations. Nor must I 
forget the kindness of Dr. 0. C. Gruner, though it is many years since be 
took the plates AA'hich I haA'e iioaa' made use of. 


REFERENCES. 


* Paget, art/, il/crf. Jour., 1882, Dec. 1C. 

- Paget, Trans. Med.-Chir. Soc., 1877, l.v, 37. 

“ Wii.KS, Trans. Pathol. Soc. London, 1809, x.v, 273. 

■* Cluttox, Ibid., 1888, xxxix, 201. 

^ GniPFiTHS, Ibid., 1891, xlii, 2-19. 

® IViiEKiiV, Brit. J\Ied. Jour., 1890, Sept. 19. 

' GooDliAnT, R.C.S. Museum, 705.1, Gen. Path. Section. 

* RuEEiEn, Bull, dc la Fac. dc Died, dc Paris, 1809, ii, 91 ; 


Catalogue Muscc Duinnjlrcn. 


1877, ii. No. 153. 

“ Luxk, Trans. Clin. Soc., 1885, xviii, 272. 

Boaveby, Trans. Pathol. Soc. London, 1883, xxxiv, 192. 
" Dlcd.-Chir. Trans., Ixa-. 

n Hurwitz, Johns Hop. JIosp. Bull., xxiA', 203. 

” Beadles, Edin. Med. Jour., 1898, iii, N.s., 388. 

” IVyli.ie, Brain, 1923, xlvi, 330. 

''“Ibid. 



OSTEITIS DEF0E3IAXS 


237 


GncENTir.LD, .1. G., Jour. Xciirol. and Psycliopalho!., 1021, ii, IIG. 

Bloodgood, Anil, of Siirg., lii, 103. 

St. Thomas's Hosp. ^luscum, Xo. 41.>B ; Cluttox, H. II., Trans. Pathol. Soc. London, 
xxxix, 201 ; Sv.moxds, C. .1., Gay's IIosp. Rep., 1881, Scr. 3, xxv, 99, 

” Macivcxzie, Hector, Trans. Clin. ,Soc., xxix, 2-15. 

M.acKenzie, Stephen", Ibid., x\'iii. 331. 

L.ambert, Bull, of Coniinillec for Study of Special Diseases, ii, chap, xxii, 75. 

-- Pack.ard, Steele, and Kirkbride, Ainer. Jour. Med. Sci., 1901, cxxii, 552. 

Gruxer, Strixger, and Foster, .-Ire//, of Internal Med., 1912, ix, 041. 

Higree and Ellis, Jour, of Med. Research, 1911, xix, 55. 

Hltciiixsox, Sir Jox.\til\x, Bradshaw Lecture, Ulus. Med. Xeics, ii, Feb. 23, 99. 
Oetlixger and L.vfont, Xoiivelle Icoiiographie de la Salpetritre, 1905, xi-iii, 292. 

-■ Gilles de l.\ Tourette and JLvrixesco, Bull. Soc. iiicd. Hop. xi, 422, and xii, 789 ; 

JIoRTOX Prixce, Aiiicr. Jour. Med. Sci., 1902, cxxiv, 810. 

-^D.a Cost.a, Surg. Clin. X. America, 1921, Feb., Xo. 1, 55. 

Levix, Jour. Bone and Joint Surg., 1922, iv, 51. 

.-Vdami, Principles of Pathology, i, 401. 

” Tubby, Deformities : Including Diseases of the Bones and Joints, 1912, ii, 509. 

Goodwix, London Med. Jour., %'i and \-iii. 

” Huxter, Ibid., ^•iii, 70. 

Ziegler, Text-book of Special Pathological Anatomy, trans. 3rd ed., 1890, i, 149. 

Johns Hop. Hosp. Bull., 1898, ix, 135. 

^'P.aget, Trans. Med.-Chir. Soc., Ixv. 

D.i Cost.v, Surg. Clin. X. America, 1921, Feb., Xo. 54. 

Hurwitz, Johns Hop. Hosp. Bull., 1913, xxiv, 273. 

” Ad.ami and McCrae, Text-book of Pathology, 789. 



238 THE BEITISH JOUENAL OF SUEGERY 


A CONSIDERATION OF TWO CASES OF CYSTADENOMA OF 
THE PANCREAS, AND THEIR PROBABLE 
RELATIONSHIP TO POLYCYSTIC CONDITIONS FOUND 
IN OTHER VISCERA* 

By E. rock CARLING anb J. A. BRAXTON HICKS,. London. 


CLINICAL NOTES. 


The first case, W. C., a male, age 53, a patient of Dr. C. H. Pring, liiid 
been treated for Inemoptysis in 1922. No tubercle bacilli found in the sputum. 
In September, 1924, feeling ‘out of sorts’ but having no definite symptoms, 
he consulted Dr. Pring. who found glycosuria. On a restricted diet the sugar 
quickly disappeared. Seen in November by one of us (E. R. C.) vith Mr. 
Arthur Evans, he complained of nausea and abdominal pain. He had not 

lost flesh. In the epigas- 
trium, mainly to the riglit 
of the middle line, was a 
hard tumour of rouiuled 
outline, dull on percussion, 
apparently separable from 
the liver. No jaundice, and 
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Fig. 142. — Cystneirnomn of the pnnerens removed in 
Case 1. Situated behind the lesser sne, between stomach 
and liver, the actual attachment to the pancreas was by a 
pedicle of not more than ] in. wide ; the pancreatic tissue 
exposed was slightly spongy m texture. 


stools of normal appearance. 
Jlr. Evans thought the lump 
pancreatic, but there vas 
also some question wlicthci 
it was not a malignant 
growth of the stomach or 
transverse colon. 

Exploratory laiiarotomy 

(E. R. C.) revealed a cystic 
tumour between stomach 
and liver, about 4 ii'- 't'" 
4 in. by 2i in. R was found 
that, when freed from all 

other connections, the 

tumour arose by a narrou 
pedicle from the iTPcr 
border of the head of the 
{Fi^s. Lf2, 143.1 After rcmo\al 




pancreas, near the mid-plane of the body, v- -s"- ,vf 

a drain was left in, and from a purely surgical pom 
no trouble. Pneumonia set in, and ^'cry' severe g } eosi ^ 


* From the Laboratories 


of the tVestminster Hospital. 
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glycrcmia fluctuated violently and was A'ery imperfectly controlled by insulin, 
desjrite repeated estima- 
tions of the sugar content 
of the blood. Death super- 
vened on the tenth day. 

The second case was 
that of F. B., male, age 
76, under the eare of Jlr. 

William Turner, to whom 
we are indebted for per- 
mission to publish these 
notes. Admitted April 24, 

1922. For eighteen months 
he had been aware of a 
lump in the abdomen, and 
had been losing flesh. 

Three months before ad- 
mission he had had an 
attack of severe abdominal 
pain, during which, for a 
fortnight, he rvas very ill. Fjg. 143. — Sectional view of the tumour illustrated in Fig. 142. 
Since that date he had 

had increasing constipation. Temperature, pulse, and respiration were normal. 




Fig. 144. — Post-mortem specimen. Pancreas containing cystatlenoma ; from the case 
of F. B., under the care of Mr. William Turner. (P.-l/. 30-213.) 

A large hard tumour occupied the right hypochondrium, extending into 
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the right lumbar and epigastric zones. Its lower margin could be defined, 
and projecting backwards from it were two rounded masses the size of oraunes. 
The diagnosis was “probabl}’^ metastases in the liver, from carcinoma of die 
hepatic colon”, but in view of the recent acute attack of pain, etc., tlic 
possibilit}'- of an inflammator 3 '^ mass from some lesion of the gaU-bladcler or 
in its neighbourhood Avas also considered. 

Laparotomy reAmaled a cjmtic mass in and below the pancreas, tire cysts 
containing a glairy fluid. A mass of adhesions in the upper part, binding 
doAvn the colon to the liA'er, Avas regarded as the result of peritonitis from 
rupture of one of the cj’^sts, at the time of the acute illness. 

The patient died scAmnteen dajm after the operation, and at the necropsy 
the OAmid tumour illustrated in Fig. 144, 6 in. by 4 in., AA’as found replacing 



Fig. 145. — Section from the tumour in Fig. 
142, showing the low cuboidal cells lining the 
cyst spaces. Where these cells can be seen free 
thej’^ have a pol3’hedral form, ample clear jiroto- 
plasm, and a large deeplj'-staining single nucleus. 
The ground substance of the tumour is con- 
nective tissue, in places cellular, in others well- 
formed fibrous tissue. {CM. 21-882; Section 
No. 4109A.) 



Fig. 140. — Section of tumour shown in FiO- 
144. As contrasted with Fig. 145 it will ho 
seen that the ground substance is scanty, hat 
that the genera! arrangement, and t lie typo m 
cell lining the cysts, are closely similar. (/ ..'1. 
30-213. Seclion No. 3G70.A.) 


the head of the pancreas. The body and tail aa'ci’c normal, tliougli tlie duct, 
AA'hich passed right through the mass freely into the duodenum, Avas dilatet . 
The eentral portion of the tumour Avas calcareous, and the Avhole Aieiglicc 
36 oz. It Avas adherent to and pressed on the colon, but there Avas no ca idence 
of ‘infiltration’ or of secondary^ deposits. 

Microscopical examination of these tAA'o tumours (Figs. 145, 146) rc\ca s a 
striking similarity betAA’een them, so much so that one can at the outset assume 
that the pathological conditions are the same in each case. Tlierc arc. i is 
true, indiA’idual peculiarities, but these arc rather in degree of tissue c 
than in actual type of tumour. Thus the basic apiiearances seen aie losc 
of a coarse netAA'ork of filirous or fibromuscular trabecula; enclosing spaces 
lined Avith cells of polyhedral, Ioav cuboidal or flattened types. There is ii 
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suggestion of ‘malignanc}'’ in the accepted histological sense; there is not 
tlie slightest resemblance in the structure of these tumours to the normal or 
even malignant i^ancreatic cell arrangement ; and what seems to us very 


Fic. 147. — Part of the wall of a ‘ solitarj* * 
cyst enucleated partly from the \ippcr aspect 
of the head of the pancreas, partly from the 
wall of the pyloric portion of the stomach. 
Tlie wall is like that of the other cysts ; the 
lining cells, columnar at one part, become 
low cuboidal, and eventually flattened, as 
the wall becomes thinner. This particular 
area of the section is, of course, specially 
chosen as illustrating the changes columnar 
epithelium imdergoes either under pressure 
or in association with stretching of the con- 
nective-tissue wall. (C.H.; Clin, /?cp. 20- 
1110; Section Xo. 3SS4A.) 



important also, no connection with the pancreatic ducts. The last factor 
was partly e.\emplified by the ease with which a probe passed tlirough the 
pancreatic duct into the duodenum, tlirough the whole of the main mass of 



Fig. I4S. — Liver of 
A. W., a patient of Mr. 
W\ G. Spencer’s. AVeight 
107 oz. Polycystic dis- 
ease of the liver and 
kidneys. The case was 
admitted as an acute 
abdominal emergency ; 
severe pain, great disten- 
tion, complete constipa- 
tion. Tlie post-mortem 
report states that death 
was due to hepatic and 
renal inadequacy. Tlie 
kidneys, right 30 oz., left 
39 oz., were tj.'pical 
e.vamples of polycystic 
disease. (Sections I204A 
to 120SA ; P..M. 27-42.) 


file tumour, in the case F.B. In the same case there was a suggestion 
that these cystic spaces micht have arisen as hmiphatic sjiaces of new 
formation, but a consideration of the whole tumour (or of both tumours) in 




242 THE BEITISH JOUKISTAL OF SUKGERT 

our opinion negatives such a suggestion ; indeed, the only difference between 
the pancreatic tumour in the two cases is that the cystic spaces in tlic fust 
are larger and more irregular in size and shape than are those of tlic second, 
in which the texture is much more like a close-meshed sponge. 

It is interesting to note that in a solitary cyst which was embedclccl pnrtlv 
in the pancreatic substance and partly in the muscular wall of the stomach, 
and removed one of us (E. R. C.), sirhilar appearances can be found. 
There is a wall of iibromuscular tissue ; the lining cells vary from tall columnar 
with a well-marked deeply-staining nucleus to partly flattened cells. Fiirtlicr, 
in one part {Fig. 147) the transformation from the one type to the other, 
passing through a low cuboidal cell stage, can be seen, and' this change is 
found Avhere the thick fibromuscular wall becomes attenuated. Jlorcovcr. 
even this ‘solitary cyst’ contains in some parts of its wall smaller cysts of 
precisely the same structure as the main cyst. 



Fig. 149. — From the liver illiistrated in 
Fi<j. 148. The similarities between this and the 
section in Fi(j. 150 do not need particulariza- 
tion. (P.il/. 27-42 ; Section 2\o. 12G4A.) 


Fig. 150.— From the kidney of tlic rmne 
enso ns Fig. 149. On the upper cdpe oi tlic 
drawing tlio lining cells of a cyst of inednun mzc. 
Many have apparently double nuclei, but t ip 
are otherwise similar to tho.'^c in the other 
{PM. 27-42 ; Section A’e. 1207A.) 


In our investigation of these three tumours, ivc ivere led hy their ^cr\ 
similar appearances to reconsider the structure of such example.s as the one 
illustrated showing pohmj^stic disease of the liver and kidne 3 's {Fig. 148)> 
a similar one, formerl}" under the care of the late Mr. Charles Stonbam, in 1 ^ 
jMiiseum of tbe Hospital (No. 563, in Museum Catalogue), in which also )0 i 
liver and kidnej’S were involved, the liver to a veiy much less degree than our 
illustrated case ; and still further to consider their probable relations up o 
a case of cystadenoma of the bile-ducts 24 ublished from this laborator} t' 
Jlr. Arthur Evans. ^ In the ease of pohmj'^stic disease of tlie liver, thoug i 
connective-tissue Avails (or, perhaps more correctly, the coiuicetne- issi 
masses in which the cysts are embedded) are A’ery much more cel n 
much less definiteh' fibrous in tj-pe, than those of the pancreatic cases, 3 c 
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cells lining the cj’stic spaces are of closely similar appearance to those seen 
in the pancreatic tumours, and indeed do not differ materially from those 
seen lining the sjoaces in the kidneys of the same case ; it would be possible 
to place under the field of the mieroscope a part of any one of these cysts, 
save possibly the renal, and mistake it for any other. This has become ver}' 
apiiarent to one of us (E. R. C.) during the process of drawing the appearances 
for the illustrations reproduced (Figs. 149, l.oO). 

In the case of the cystadenoma of the bile-ducts referred to. the cells 
lining the ducts are of a very tall columnar type, with nuclei elongated in 
the axis of the cell (Fig. 151). They do certainly suggest an origin fi’om 
bile-ducts, but the tissue in which the cvsts are embedded is not liver 


parencluTna, but of a fibrous iiature ; 
nection between the cysts and exist- 
ing bile-ducts. Further, these cysts 
did not contain bile. The patient, 
after the first operation, did not make 
any great progress towards recovery ; 
the liver became irregularlv enlarged, 
and was of enormous size when the 
patient died. Unfortunately permis- 
sion for a jiost-mortem was refused, 
and Are are indebted to IMr. Arthur 
Evans for these further notes on his 
case. It is our belief that the con- 
dition of cystadenoma of the bile- 
ducts, where such localized conditions 
liave so been described, is mei-ely an 
early and localized condition of the 
more advanced j^olycystic disease of 
file liver, and that probably Mr. 
Arthur E^'ans’ case terminated in 
this Avay. 

It is of interest to note that the 
patient from AA-hom the ‘ solitary cyst ’ 
"'as remoA'ed had also another ab- 
normalitA', hr that the left kidney 
was shaped like tAvo-thirds of a horse- 
shoe, and the ureter crossed the loAver 
median pole, AA'hich extended beyond 
the middle line. This indicates some 
aberration in the differentiation of the 
M olffian body, and Avill be seen to haA’e 


nor haA'e Ave CA-er established any con- 



Fig. 151.— 'From Mr. Arthur Evans’ case of 
cvstadenomn of the bile-ducts. {Bnt, Jour. Snrg.j 
1*021, ix. 155. C.R. 17-470 : Section Xo. 230SA.) 
Xo trace of liver substance is to be found m the 
sections : tlie walls of tlie cvst are rather more 
cellular than titose of the others illustrated, but 
in parts the fibrous tissue is well formed. The 
cells are high narrow columnar, and the nuclei 
elongatetl in the same axi*^ ; but in many of the 
cysts of the other cases, columnar cells of mucus- 
secreting tj'pe are to be found, even when the 
bulk of'^them are, or have become, cuboidal or 
flat. Without questionini; the origin from 
biliar^' duct cells, it is open to doubt ^^hetllc^ 
the cystadenoma is derived from the fully- 
developed and fiuictioning ducts of the adult 
liver to which the tumour was attached. 


some bearing on our final conclusions. 


brief notes on other recorded cases of polycystic 

DISEASE OF THE PANCREAS, ETC. 

Polycystic disease of the kidney has been observed in at least one case 
ot cystadenoma of the pancreas, and since looking up the bibliography of 
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similar cases we have come across the figure illustrated in our Fig. 152. vliidi 
is from a case of polj'^cystic ‘degeneration’ of the spleen, of which condition 
a good example also is illustrated in Silvestrini’s PatoJogia e Chirurgia delk 

Milza {Fig. 153). The histologic.il 
appearances could be matched exactly 
in any of our sections. 

Practically^ the whole recent liter- 
ature is to be found in Gross and 
Guleke’s “ Die Erkrankiingen dcs 
Pankreas ”, 1924,5’ where there is a 
short account of cy’^stadenomata, but 
no plate of microscopical appearances. 
One or two additional cases may be 
noticed brieflyn 

In Bolt’s case,® in a female of 
51 years, there was involvement of 
the whole pancreas, the cy'sts in the 
body'^ and head being larger than 


Fig. 152. — Section from a case of polycystic 
disease of the spleen. (Reproduced by the 
courtesy of Dr. E. H. Pool, from the Surgery of 
the Spleen by Eugene H. Poo! and Ralph G. 

Stillman : Appleton, 1923.) 

those in the tail, the largest the size 
of a cherry^-stone. The right kidney 
was in a condition of polycy^stic disease. 

The pancreatic tumour was reached 
through the lesser sac, as was ours ; 
but unlike our Case 1, was “easity 
delivered”. Clinically there was great 
emaciation, and the diagnosis tvas 
“cancer of the pydorus, with hepatic 
metastases”. The functions of the 
pancreas were normal. Recoveiy 
occurred after the operation. The cells 
lining the cysts were of a columnar 
tyqie. Slalcolm’s’* first case was a 
female, age 50, who complained of loss 
of flesh, debility% and melama. The 
urine was normal. A mobile tumour, 

4 in. by 4 in., was situated in the left 
upper abdomen, and the clinical re- 
semblance was to a malignant growth 
in the left kidneyn In this case “some 
of the proper glandular tissue sug- 
gested that of the pancreas”. “ In 
some places there were masses of polydiedral cells, some oi 



in srctifn* 

(Reproduced ^ by CM'- 


Fig. 153. — Polycystic spleen 


Silvestrini, of Rimmi, -- „ , „ 

rurgio della Milza : Capclli, p 
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and with more than a single nueleus.” ^lalcolni’s second case was a female 
of 49, in Avhom the tmnour was thought to be a hydronephrosis of the left 
kidney. The cj’sts (two large and sevei-al smaller) contained blood, and a 
fluid that was amylohdie, but in this case there had elearly been rupture and 
access of pancreatic juice. Pitchford's case was easily shelled out, though it 
weighed over 2 lb., but the fluid sliowed no trace of pancreatic ferments. The 
cells present were ijolyhedral, with clear body and deeply -staining nuclei. 
The cysts were lined with sliort columnar cells. 


CONCLUSIONS. 

It seems to us that at least tlie more isolated of these cystic masses are 
embedded in the organ ‘by accident’, their cellular characteristics, wliilst 
adenomatous in tjqjc, differnig quite markedh' from those of the organ in 
which they are found. Though it must be confessed we have not tested the 
ferment activit}’^ of the fluids m our cases, \'et the cyst contents of the 


Fia. 134, — Section of the "WoIfBan 
body, developing pronephros, and genital 
gland of the fourth day, (X IGO. After 
Waldeyer.) 

Vi, Mesentery-; L, Somatopleure ; a'. 
Portion of the germinal epithelium from 
which the involution (c) to form the pro- 
nephros (anterior part of Mullerian duct) 
takes place; a. Thickened portion cf the 
germinal epithelium in TV'hicli the primitive 
germinal cells C and o are lying ; E, 
Modified mesoblast which will form the 
stroma of the ovary' ; TT'ii, M'ohlian body ; 
*y, AVolfiian duct. 

(Reproduced by permission of ^Messrs. 
Macmillan it Co. Ltd., from Balfour's 
Comparalivc EvxbryoJogii, Vol. II.) 



pancreatic cases were of tlie same mucinous tjqje as those we noted in the 
l)olycystic kidneys and in the liver, and there is no reason to suppose that 
they liad any particular ferment action. We believe that it is not going too 
far to sav that all these conditions can be broU£rht into line and explained 
by 

assuming the inclusion of isolated portions of the Wolffian body either 
m the enteric buds forming the liver and pancreas in the embryonic spleen 
as It develops in the ^•entral mesogastrium, or of that part of the inter- 
mediate cell mass in which the kidney forms. 

In the embryo these organs all arise in the immediate vicinity of the 
olflian body, and although it has been ‘ fashionable ’ for a long time to 
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dispute this theory of the origin of the polycystic condition of the kidneys, 
j’-et no one has really advanced a better one or one that will cover the wliolc 
ground, and it is in our opinion a reasonable suggestion that on this tlicory 
we can also explain these interesting and rare polycystic conditions of the 
pancreas, liver, and spleen. A reference to Fig. lot, reproduced from tlic 
diagram bj'' Walde3’er given in Quaiii, 10th edition, vol. i, plate 1, p. 120, 
sliowing tlie embryo of the cliick, gi^'cs, for examjrle, the tyjre of cell and 
structure found in these tumours. 
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THE PATHOLOGY OF HYDRONEPHROSIS. 

By H. P. .’WIXSBURY WHITE, Lontdon-. 

{Being a Ilunlerian Lecliire delirered at the lioyal College of Surgeons of 
England on February 4, 1925.) 

Ix spite of the voluminous literatui’e ivliich exists on the subject of hydro- 
nephrosis, there is still a widespread diversity of opinion as to the primary 
etiological factor in the pehde type of tire disease. This has been largely due 
to lack of opportunity in the past to study the earliest examples of the 
condition ; and because ini'estigations have been generally carried out on 
specimens in advanced stages of dilatation, cause and effect have been largely 
confused. 

To hydronephrosis from such undisputed causes as calculus or growth 
involving any pai’t of the urinaiy tract, or 
fi'om any form of obstruction to the lowest 
urinary passage, I shall make no fm-ther 
reference, except to point out that the 
striking feature in the pathological anatomy 
■n’heu due to any of these causes is that the 
dilatation adi'ances more markedly in the 
calices than in the pelvis. Fig. 135 illus- 
trates this point. It is an advanced example 
of calculous pyonephrosis resulting from the 
small stone in the renal pelvis. 

When the obstruction is due pri- 
marily to a stenosis in the region of the 
pelvo-ureteral junction, the dilatation is 
more marked in the pehds than in the 
calices. Hence the term ‘j^elvic hydro- 
nephrosis’. The result of this pchde disten- 
tion is an abrupt separation of jielvis from 
ureter. Tliis definite demarcation between 
these two components of the efferent system 
is essentially a pathological one, for it is not 
possible in a healthy kidney to indicate 
accurately, either macroscopically or inicro- 
scojiically, the actual locality where the 
pelvis ends and the ureter begins. 

I haA-e been able to note details of 159 cases of hydronephrosis. A large 
number of these were from the literature, others were from the records of the 
lioyal Free Hospital aud from notes of my own personal cases. I have 
arranged these in Tabic 1 according to the chief features of their pathological 
anatomy as follows : — 



Fig. 155. — Renal type of hydro- 
nephrosis. resulting from stone in 
the pelvis of the kidney. (Lantern 
slide.) 
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Table /.— Classification of 159 Cases of HYonoxEPiinosis 

ACCORDING TO CERTAIN PATHOLOGICAL FEATURES. 

No. OP Cases 

Pelvic hydronephrosis — 

Simple unilateral . . . . 121 

Simple bilateral . . . . 2 

Ectopic kidney — 

Unilateral . . . . . . 5 


Horseshoe kidney — 

Unilateral . . . . . . 5 

Bilateral . . . . . . 1 


Double ureters — 

Unilateral . . . . . . 1 

Bilateral . . . . . . 1 


Dilated bladder, both ureters, and kidneys — 


Without apparent cause . . . . 3 

Phimosis . . . . . . 1 

Atresia of external urinary meatus 1 

Dilatation of whole ureter and kidney — 

Unilateral . . . . . . G 

Bilateral . . . . . . 8 


Dilatation of upper half of ureter and kidney — 

Unilateral . . . . . . 2 

Traumatic hydronephrosis — 

Injury to ureter (verified) . . 2 

Total . . 159 

I have not discriminated between those in whicli there is a blood-vessel 
which is said to be compressing the ureter and those in which this is not 
apparent, for the reason that after division of the offending vessel the appear- 
ance of the two varieties does not differ, and there is no reason to belieic 
that the etiology in the two cases is not the same. In each case it is a 
hydronephrosis with the dilatation beginning at the pelvo-ureteric junction. 
Table I shows that 85 per cent of the 159 cases were of this variety, and that 
more than 97 jier cent of these were unilateral. 


CONGENITAL HYDRONEPHROSIS AND HYDRONEPHROSIS 

IN CHILDREN. 

The term ‘ congenital ’ has been freely used to describe not onl\^ those cases 
which occur in foetal and in the early periods of independent e.xistcmc. )U 
also many cases which first attract attention at some period of at u i e. 
Most of the earliest cases may be definitelj’’ accepted as congenital, or 
are found in association with abnormalities of this nature ini ° ° ’ . 

parts of the body, such as spina bifida and imperforate anus. 
in writin" of 28 cases that he collected of hydronephrosis m m an s, • 
that he found an associated congenital defect in 9. It is of (cd 

note that heredity also plays a part, for the same writer refers to 
case of a woman who gave birth to three premature children, 
hydronephrosis. 
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Unlike the cases first noted in adult life, hydronephrosis in children is 
frequently accompanied by dilatation of the corresponding ureter. Of 32 
cases in children under twelve years of age that I ha^•e noted from the litera- 
ture, 17 had dilatation of one or both ureters, both being involved in 10 cases. 
In the remaining 15 cases the dilatation began at the pelvo-ureteric junction. 
The length of life when both ureters are dilated is generally short, most of 
the cases dying within the first two years of life. This fact was noted by 
Davis, who i-efers to a report of 25 cases of bilateral dilatation, nearh' all of 
which wei'e under ten years old. 

Dith regard to the cause of the dilatation, in tu'o only of the bilateral 
cases that I have collected was a definite obstruction to the outflow of urine 
from the penis described. In one instance this was a phimosis, in the other 
a narrow external urinary meatus. In a few cases constrictions at the vesical 
ends of both ureters were described as the cause. Several instances were 
met with in which the bladder as well as the ureters was dilated without 
apparent reason. It is important to recognize that dilatation of the bladder 
may be present when no urethral obstruction can be found. Bard has 
described 3 cases, all in males, at the ages of 16, 36, and 48 respectively. In 
several cases of unilateral dilatation of the ureter, a stricture at the junction 
of the ureter -with the bladder was described. In others the cause was not 
indicated. It would be interesting to know whether dilatation of the bladder 
ever accompanies unilateral ureteric dilatation as a congenital condition. 
Poynton described the case of a boy, age 6, in whom the dilated left ureter 
was demonstrated in a cysto-ureterogram, but it was not ascertained whether 
the other ureter was not dilated to a lesser degree. Unilateral dilatation 
may escape recognition till puberty or later. 

When the ureter is not invoh ed in the dilatation there is always to be 
seen an abrupt demarcation whicli separates a distended pelvis from a narrow 
Ureter. The impression from this is generally that the size of the ureteral 
lumen is inadequate as an efferent urinary duct. In some of the most 
striking foetal and infantile cases described no lumen of the ureter existed 
at all.' 

The question of inadequacy of the ureter is one of very great interest, 
and was brought forward manv vears ago by Bland-Sutton as the chief cause 
of the rtqoe of hydronephrosis which begins at the peh'o-ureteric junction. 
That the condition occurs also in an acquired form as the result of clrronic 
inflammation is certain from the evidence I have brought forward. Geraghty 
and Frontz in 1918 expressed the view that abnonnalities in ureteral calibre 
are probably the most important factors in the production of hydronephrosis. 
^Ihen one recalls that cases occur which first give rise to s^Tuptoms during 
any year of childhood, adolescence, or adult life, it becomes extremely difficult 
to know where to draw the line between the congenital and the acquired 
disease. But the fact that the great majority of cases manifest their first 
signs of disease after the age of twenty siicaks strongly in favour of these 
being acquired rather than congenital. 

Such features as high or oblique insertion of the ureter into the pelvis, 
and contracted or ^-ah'e-like pelvic outlet, often referred to as congenital, 
are seen only in advanced stages of hydronephrosis, and are a consequence 

VOL. .XIII.— NO, 50. 17 
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out the age incidence expressed in decades, of 50 cases sliows that 23 of these 
manifested their first s}TOptoms between the ages of 20 and 30. It is to be 
noted that the onset in one case rvas at the age of 75. From this it appears 
that h 5 "dronephrosis is a disease wliicli may occur at any period of life. 

In a further stud}'’ of tiie same cases 33 were found in females aiul 
17 in males. The left kidney was the seat of the disease in 2C instanees. 
and the right in 24. There was no ease of bilateral disease. Other writers 
have reported that hydronephrosis is twice as common in women as in men. 

Referen-ces.— 9, 15, 21, 25, 2G, 29, 33, 3G, 42, 43, 44, 4G, 47, 50, 53, 54, 58, 59, 07 OS 74 70 
79, 81, 82, SO, 91, 100, lOG, 107, 108, 109, IIG, 117, 119, 123, 124, 125, 128, 130, 131, 132, 133 . ' 


of 


INFLAMMATION AS A CAUSE OF HYDRONEPHROSIS. 

From the point of view of establishing the primary etiological factor ui 
hj'^dronephi’osis, it is on the earliest cases that observations ma}^ be considered 
of greatest importance. It is, however, onlj’’ as a result of ureteric catlictcri- 
zation and pyelographj'^ that one is able to detect with certainty, and thus 

has an opportunity to study, the disease 
in its incipient stage. Figs. 159. 161-103 
all show specimens of the disease wliieli 
is still early. It is important to study 
these examples to search for a common 
feature which w'ould account for the 
phenomenon of pelvic dilatation. 

Fig. 159 is the earliest case of which 
I have had personal experience. It is 
the right kidnej'' of a man, age 29, who 
suffered from attacks of pain in the right 
side or^er a period of three years. The 
attacks at first occurred at three-monthly 
intervals, but the periods between the 
attacks gradually shortened until eventu- 
ally they took place as often as onec 
a week. 

The pain suffered by these early 
cases is often extremely severe. The 
explanation of this is quite apparent on 
examining a section of the pelvis undci 
the microscope, for a considerable degree 
of muscular hypertx'ophy can be inade 
out. So early a stage of dilatation is 
represented in the specimen ive are considering, that, wlien handling the organ 
at operation, it was not at all cei'tain from its appearance that it had been 
the seat of a general dilatation, so little change was there to be seen 
contour. However, in the knowledge of the pyelop’aphic appearance o us 
kidney (Fig. 160), I had no hesitation in treating it as a hydronepbroMs. 

Fig. 161 is also a verj' early stage of the disease. It is the right ku ° 
a male, age 2S, who had attacks of pain in the right side for eight mon is- 
Fig 162 is a slightly further stage of dilatation than is shown in cither o 



Fig. 159. — An early specimen of hydro- 
nephrosis. (Lantern slide.) 
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two foregoing specimens. It is the left kidne\’ of a boy, age 15, who had had 
an operation for acute appendicitis at the age of 13, and who had suffered 
fi-om mterinittent attacks of pain in the left side since. 

Fig. 163 is the left kidney of a woman, age -tO. who had suffered from 
attacks of pain in tire left side for three and a half years. Nephropexy was 
carried out soon after the onset, with temporary relief. Marked thickening 
of the ureter is obvious in this specimen, and was in fact strikingly present 



Fic. ICO. — Pyclogram of tlic kidney represented in ri'j. loS. 


in tile attached portions of the ureters in all the specimens just discussed. 
Microscopically this change can be seen to be due to an accumulation ot 
fibrous tissue in the mucous coat {Fig. 161). The fibrous tissue has given rise 
to a definite narrowing of the lumen and is the result of a past infection in 
the wall of the ureter. The section is from the very early ease represented 
in Fig. 165. 

The ureters of 14 other specimens showed just the same kind of 
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Fig. 101. — Another early specimen of Fig. 162. — Early hydronephrosis, Imt 

hydronephrosis. The dilatation is first slightly more advanced than in the two 

noted in the pelves of these early e.vainples. foregoing examples. 



Fig. 103. — Earlv hvdronephrosis, showing very marked thickening of the nrcte 
inflammation. (Lantern slide.) 
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change, but in different degrees. One cannot, llowe^-er, bring forward 
advanced cases of hydronephrosis, and point to the marked inflammatory 
changes in the ureter, and maintain that tiiese must be the cause of the 
hydronephrosis, for it may be said in such instances that the inflammation 
of the pelvis and ureter is a consequence and not a cause of the dilatation. 
It is not possible to prove which is the case by investigating the grosser 
examples of the disease, but the presence of old-standing inflammatory change 
in the ureters and pelves of the earliest specimens of hj'dronephrosis strongly 
suggests that the inflammation is of longer standing than the dilatation. 
This is the only way to account for a long history of attacks of j^ain which 
is sometimes a puzzling featiu'e of cases that are obviously extremely early. 



Fig. 104, — Lo^^.powe^ transverse section of upper end of ureter, from specimen shown 
in Fig, 159. Xote the marked fibrotic change in the submucous region, and that this has 
given rise to constriction of the lumen. 


judging from the amount of dilatation. The explanation is that the sym- 
ptoms at first were due to chronic pyelitis, and later to hydronephrosis or to 
both of these causes. Take the ease represented by Figx. 159 and 161. On 
naked-eye examination it is about as early a stage of dilatation as one is able 
to recognize, and yet the patient had suffered from his attacks over a period 
of three years. The microscopic section of the ureter leaves no doubt about 
the chronicity of the inflammatory change. Geraghty and Frontz. in a detailed 
examination of the upper end of the ureter in 9 cases of hydronephrosis, found 
definite narrowing of the lumen in all. In S they considered that chronic 
inflammation was the cause, and in the remaining case hypertrophy of muscle 
about the pelvic outlet. 
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In all of the above speeimens that I have brought forward it is to be 

„ . _ noted that there is a complete 

absence of any kinking or angula- 
tion of the upper end of the ureter. 
This change, on the other hand, 
is a common feature of advanced 
examples of hydronephrosis. It is 
due to one or both of two causes— 
namely, an implication of the upper 
end of the ureter by a renal blood- 
A'essel during the process of pchde 
distention, and a sagging of the 
pelvis below the level of the point 
at which the meter joins the peri- 
toneum, for the latter structure 
gives a certain amount of fi.xatiou 
to the former. The distorted course 
of the ureter in some of the more 



mmm 


Fig. 1C5. — Fairly advanced 
hydronephrosis, showing pelvis and 
ureter in contact. (Lantern slide.) 


advanced cases can often be 
clearlj’’ seen in pyelograms 
with an opaque ureteric 
catheter in position. One 
result of the pjelvic sagging 
is that the pelvis and a 
certain length of the ureter 
are brought into intimate 
contact {F^g. 165). This 

contact is maintained bj^ 
the formation of adhesions 
resulting from the si^read of 
inflammation which is pre- 
sent in the ureter and pehds 
in all cases. The oblique 
course thus given to the 
ureter adds another obstruc- 
tive process to the peh’ic 
outlet, which becomes ob- 
lique and valve-like ; further 
pelvic distention and sagging 
occur, so that eventually the 






Fig. ICn. — Posterior view 
?r has become 1 

tributary to the spermatic vein 


The ureter has become looped over the 


of a left hydronep''’’"-'"; 
•er the nbiiorinnl Jiy 
shown in f 'J- 
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ureteric orifice, instead of being at the most dependent point of the pelvis, 
may be found lialf-vay up or higher on the pehdc -wall. Many specimens 
of the most advanced stages of hydronephrosis shov the multiplicity of 
obstructive processes to the urinary outflow from the pelvis that I have 
just described. Each of these is often quoted singly as the cause of hydro- 
nephrosis. 

In the most advanced specimen of the disease which I have been able 
to investigate in detail the following facts were all to be noted : (1) Looping 
of the ureter over a blood-vessel {Fig. 166) ; (2) Adhesions between pehis 


and ureter, with marked obliquity of 
the upper part of the latter ; (3) A 
contracted valve-like pehnc outlet ; 
(4) Marked inflammatory change in 
the ureter, with slu'inking of the whole 
of this structure and narrowing of its 
lumen {Fig. 170 D). The e.xtent to 
which the lumen is narrowed is some- 
times best ajDpreciated by inspecting 
the pelvic outlet, and seeing how 
stenosed this has become. 

It is hardly possible that the 
inflammatory changes described as 
being constantly present in the ureters 
of hydronephroses are not jjresent in 
the pelves as well. Of the 18 speci- 
mens which I have examined micro- 
scopicallv none failed to show these. 
There was to be seen in each an 
accumulation of fibrous tissue, in the 
mucous region extending often into 
the muscular coat, and infiltrated 
■'vith varying numbers of inflamma- 
tory cells. 

Fig. 167 is a good example of 
pyelitis in association with hydro- 
nephrosis. The injected areas of the 
pelvis, situated mostly round the ori- 
fices of the minor calices. indicate tlic 
regions of most active inflammation. 
The thickening of the pelvis and 



Fic. 1 1)7. — Hydronephrosis;, shoivm^ 
acute pyeliti< and thickening of ureter from 
chronic inflammation. 


ureter — especially at the junction of these two structures — indicates how 
chronic the condition has been. 


It is convenient at this stage to study the scries of changes in the ureter 
"•hen it is the scat of chronic inflammation in association with pyelitis. In 
the first place there is a general hypertrophy of all the coats, accompanied 
by a dilatation of the lumen and lengthening of the whole ureter. This is 
followed by a gradual aecunudation of fibrous tissue, commencing in tlie 
mucous coat and gradually extending more deeply, so that the ureter becomes 
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considerably thickened and still lias a dilated lumen. Ultimately ns t),. 
mass of fibrous tissue contracts, the whole ureter shrinks and the ‘lumeu 



is seriously constricted. 
Each of these stages is 
seen during the progrc.ss 
of renal tuberculosis.* 
The first two stages arc 
met with more commonly 
than the last, because tlic 
majoritj^ of tuberculous 
kidney’^s are remor-ed be- 
fore the last stage is 
reached. Fig. IGS illus- 
trates these three stagc.s. 
In the last example the 
kidney has been com- 
pletely'^ destroyed by the 
tuberculous jrrocess, and 
the ureter reduced to a 
solid mass of fibrous tis- 
sue, so that the lumen 
could only’^ be made out 
under the microscope. 
The dilatation of the 
ureter which occurs is 
quite independent of any 
obstruction to the loner 
part of the duet. Braaseh, 
Rafin, and Bocckcl all call 
attention to the above- 
mentioned changes in 
tuberculous ureteritis. 
The changes in the ureter 
corresponding to those of 
tuberculous disease arc 
equally' evident in chronic 
infection due to causes 
other than tuberculosis. 

The dilatation of the 


Fig. 1G8. — Three specimens of tuberculous kidneys, illus- 
trating the three stages of chronic inflammatory change in the 
ureter. A, Dilatation ; B, Thiekening ; C, Contraction. 


pelvis, and dilatation and 
elongation of the ureter, 
associated with early 


chronic Bacillus coli py'clitis are easily and frequently' shown by pyelo-urctero- 
gram, the redundancy' of the ureter showing itself as a fold at the iqipcr cm . 


*1 had a recent clinical experience of the dilatation and patency of a ,1 p 

ureter. After passing a ureteric catheter up to the pelvis of a tubcreuloiis | , 

c.atheter was seen to move regularly up and down the ureter, the oscillations sync i r. 
with the respiratory movements of the patient. 
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Dilatation of the ureter is commonly found accompanying the early stage 
of renal calculus. Fig. 169 represents cross-sections of various ureters, drawn 
to scale, illustrating the changes due to chronic inflammation. The first is 
a normal ureter, the second is from a case of renal calculus. A stone the size 
of a filbert nut lay in the renal pelvis, and gave rise to a slight degree of 



A B C D 

Fig, IfiO.— -Transverse sections of ureters showing changes clue to chronic inflammation. 

A, formal ureter ; B, Ureter of clironic pyelitis ; C. Ureter from calculous pyonephrosis ; 

O, Ureter from advanced renal tuberculosis. 

chronic pyelitis. The whole ureter is hj’pertrophied and the lumen dilated. 
The third section is from a calculous jn’onephrosis. The kidney substance 
had been completely destroyed. The wall of the ureter is considerably 
thickened by infiltration with chronic inflammatory tissue, and the lumen is 
somewhat narrowed. The fourth is from an advanced case of renal tubercu- 
losis. The kidney had been completely destroyed and no lumen could be made 



i 
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A 

B 
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Fig. 170. — ^Transverse sections of ureters from specimens of hydroneplirosis, showing 
•shrinkage of ureter and narrowing of lumen ns the disease advances. 


out on naked-eye inspection of the ureter. These same changes are to be 
found in the ureters of pelvic hydronephroses. Fig. 170 is a series represent- 
hig these. A is a normal ureter and D is from a more advanced stage of 
hydronephrosis than either of the two foregoing. 

In regarding the whole series, not only does the lumen become progres- 
sively smaller, but the ureter shrinks as the disease advances. This reduction 
in size of the ureter as a whole is a common feature of old-standing cases of 
1>> dronephrosis, and results in a general inadequacy of the lumen. 

Ri:n;KnNcE5. — 19, 23, 21, 2S, 32, .50, 53, f.l. 111, US. 

experimental DEMONSTRATION AND CLINICAL INVESTIGATION 
OF STRICTURE OF THE URETER. 

I have been able to demonstrate experimentally the jwesence of inflam- 
matory strictures in the upper ends of ureters which niaeroscojneally 
appeared to be perfectly healthy. The method adojrted was to take a freshly 



260 THE BEITISH JOUEHAL OF SUEGEET 


removed post-mortem kidney and ureter of an adult and to inject liot jelly 
through the divided end of the ureter until the kidney and pelvis reached the 
limit of their capacity^ for distention. The whole was then allowed to solidify 

and fixed in formalin. 

In this way 25 kidneys vcrc 
examined. In 4 there a])pcarcd, 
as the distention reached its 
limit, a stricture in the region 
of the pelvo - ureteric junction 
[Fig. 171). In the remainder no 
such constriction appeared ; Vig 
172 shows some of these. Fig 
171 re^'eals clearly four examidcs 
of narrowing of the upper end of 
the ureter. In B and D the nar- 
rowing is considerable in both the 






Fjg. 171. — Experimental specimens illus- 
trating strictures in the vicinity of the pelvo- 
ureteral junction, 

transverse and long axis of each ureter. 

A and C show more localized and less 
marked constrictions. Sections of these 
specimens through the strictured areas 
show that the stenosis is due to au 
accumulation of well-formed filrrous 
tissue situated in the mucous coat. 

There was no discernible evidence of 
any recent active inflammation in any 
of ‘the regions under investigation, but ^ i„(iammalory 

the appearance indicated m each case the ^ ‘ their aliscncc m 

focus. The presence of these strictures m some case., 

others, indicates their abnormality. 



- Experimcnlnl .spcrinn’in 

cenrenf stricturc-<<|cMi<>n- 


Fk;. 172.- 

illustrntinp Uie nb,cnr. . ^ ,j„„. 

strated in tbe preceding illn-t ration. 
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Tlie identification of ureteral strictures at various points along the course 
of the ureter by means of ureterograms is often quite unreliable, for what 
appears to be a stricture on one occasion may ha-\'e completely disappeared 
at a subsequent examination carried out soon after. Hunner claims to have 
identified ureteral strictures by means of wax-tipped bougies. Walther has 
called attention to cases of ureteral stricture associated with calculus in the 
ureter. Out of 16 cases of such strictures. 9 had previously passed stones. 

The site and nature of ureteral stenoses can only be studied accurately 
by investigations carried out at operations and on specimens of morbid 
anatomy. 

References. — 34, 07, 12D. 

PYELITIS OF PREGNANCY AND OTHER INFLAMMATORY 
DISEASES AS PREDISPOSING CAUSES. 

In A'iew of the important role ascribed to inflammation in the etiology 
of hydronephrosis, a consideration of the evidence indicating any well-marked 
inflammatory disease occurring jjreviously to the onset of renal symptoms 
is worthy of some attention. In examining the records of the cases I har-e 
collected from the files of the Royal Free Hospital and those I have i^ersonally 
observed elsewhere, I have found 87 cases in which the state of health j^revious 
to the commencement of renal symptoms was ascertained. In 32 (S6-4 per 
eent) there was definite evidence of pre-existing chronic inflammation, or some 
severe acute infection. In 12 cases (35-2 per cent) gastro-intestinal disturbance 
was the antecedent. In S of these the disease Avas chronic, AA’hile in 4 there 
had been acute appendicitis. In 7 other cases the renal symptoms suggesting 
pyelitis had their first onset either during or folloAving pregnancy. In 4 cases 
rheiunatic fever had preceded the hydronephrosis. Pneumonia, pulmonary 
tuberculosis, typhoid, and malaria were noted among the other less common 
previous illnesses. 

The incidence of gastro-intestinal disorders either preceding or accom- 
l^anying pyelitis raises the question of the route by which the infection reaches 
the kidney from the intestinal tract. The frequent occurrence both of 
pyelitis and hydronephrosis as a unilateral disease suggests that the infection 
takes place by a Ivmphatic route rather than through the blood-stream. 
The lymphatic connection between the ileocmcal region and the right kidney 
is an imjAortant one in consideration of the frequent CA'idence Ave liaA'e of 
pyelitis complicating acute appendicitis. Hmmaturia as an accompaniment of 
acute appendicitis is by no means rare, and many cases haA'e been reported. 
Block holds that the adhesions AA’hich are to be found about the peh'is of the 
kidney folloAving acute appendicitis, by giA'ing rise to obstruction of the 
ureter, lead to pyelitis, but it is far more likely that the adhesions OAve their 
origin to the spread of inflammation from the peh'is and ureter, the infection 
of Avhich structures is secondary to the apjAendicitis. This vicAV is supported 
by finding the strongest adhesions adjacent to the peh'is and ureter. 

It is doubtful AA'hether a peri-ureteritis alone AA'ould cause suflicicnt scar 
tissue to constrict the ureter. The Avriter carried out on rabbits tAvo experi- 
ments in AA'hich 10 per cent iodine AA-as injected rctroperitoneally round one 
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ureter. The animals were killed at nine and twelve months rcspcdivclv 
following the experiments. Although eonsiderable scar tissue had formed 
round each ureter concerned, no constriction leading to hydroncplirosis 
resulted. It has to be borne in mind that while the ureter remains attaclicd 
to the peritoneum the scar tissue cannot completely surround it, and tlms 
cannot press it from all sides. 

References. — 3, 5, 8, 10, 15, 19, 44, 50, 54, C2, 81, OD, 104, 114, 117, 133. 


PYELITIS, INCREASED FREQUENCY OF MICTURITION, 

AND POLYURIA. 


The association of pjmlitis with hj'^dronephrosis has escaped recognition 
largely because pyelitis is looked upon as a disease which is always associated 
with pus and bacteria in the urine and with increased frequency of micturi- 
tion. From my own observations I am of the oi^inion that the milder degrees 
of the chronic form of the disease exist with only the scantiest pus and 
bacterial cells in the urine, and with these absent at certain periods. Tlicre 
is no reason wlij’- the inflammation should always go on to the stage of pus 
formation in this situation more than in any other part of tlie body. 
Exacerbations of the existing pymlitis will explain the attacks of pain rvliich 
come on without apparent cause, and which are a striking feature of nearly 
all cases of hydronephrosis. 


Fig. 173. — Section of normal pelvis. (X 33.) 

Microscopic examination of the pelvis of eighteen examples 
nephrosis shows that pymlitis is constant in this disease. Figs. 1/3, 1/ , 
are sections under the low power of three renal peh'es. The first is a 
one, the other two are early cases of hy'dronephrosis. In the i} c roncp ir( 
si^ecimens the muscular tunics are highly developed, and there is a consic 
accumulation of fibrous tissue in the mucous and submucous regions. 
epithelium in the middle section is in a state of hy'pertrophy . n 
section the chronic inflammatory tissue has accumulated to sue i 
as to give rise to a papilliform pi-ocess. In the last section the signs o 
inflammation are not so marked; on the other hand, * tlic 
infiltration by inflammatoiy cells, indicating a more acute process 


former. 
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174. — Section of pelvis of an early hydronephrosis. Tlie chronic inflammatoiy 
tissue beneath the mucosa has formed a papilliform process, (x 33.) 



•Section of |>clvi-« of an early hydronephro-^r-i, showin:: a ib-*;:ree of the saix'.e 
change a^ seen in the preceding section. ( ; 33.) 
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It is of some interest to compare the clinical features of these two oases 
Fig. 174- is from a left li 3 ^clrone 2 jhrosis in a girl, age 16, rvho had had pain in flip 
left side for four j^ears. Several examinations of the urine had failed to reveal 
any bacteria. On one occasion a few pus cells were found. The jiationt 
had never suffered from anj'^ abnormal frequency of micturition, but on two 
occasions cystoscopj’^ had revealed slight redness and swelling of the corres- 
ponding ureteric orifice. So that in this case with very marked pj’elitis the 
association of inflammation rvith the hj'dronephrosis could onty be defmitclv 
established by cystoscop 3 \ Even this means maj^ fail to reveal any signs of 



Pig. 17G. — Pyelograin of early hydronephrosis. 

inflammation if the examination is not can-ied out either during or soon after 
an attack of jrain. , 

The clinical features manifested by the case represented by Fig. / » 
much more straightforward. The patient, a woman, age 43, suffcrc( rom 
attacks of pain in the right side and frequency of micturition over a 
si.x months. Several examinations of the urine all revealed 
cells and B. coU in the urine. The greater abundance of inflamma or\ f t 
in the section of this pelvis is in keeping with the urinary svmp ‘ 
tindinirs in this example. Fig. 176 is a pyelogram of the kidney, am 
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lio^v early and yet liow definite the hydronephrosis is. Block calls attention 
to the association of pyelitis rvith hydroneplxrosis, in quoting a number of 
personal cases. 

From a consideration of the two foregoing cases it is apparent that any 
increase in the frequency of micturition is dependent on the acuteness of the 
pyelitis. Of 22 cases of hydronephrosis of which I have had personal experi- 
ence, 50 per cent suffered from increased frequency in some degree, during 
the jDeriods of the attacks. 

Polyuria. — It is a common belief that a crisis of hydronephrosis 
culminates in a discharge of a lai'ge quantity of urine from the affected kidney, 
leading to frequency of micturition from the passage of a considerable measure 
per urethram Avithin a A’ery sliort period. This phenomenon. howcA-er, is 
only occasionally to be obserA'ed. The number of cases in which polyuria 
has been definitely established are surprisingh' few. One has to bear in mind 
that there is a danger of misinterpreting the increased frequency and pohuria 
of pyelitis, AA'hich are often present in hydronephrosis. In the records of the 
numerous cases I liaA'e referred to, I can find only 5 instances in Avhich poly- 
uria AA-as satisfactorih' established. In the 22 cases of my oaati personal 
e.xperience, I could find no cA'idence that this had occurred. 

Polyuria, hoAvcA'er, folloAving a renal crisis, is Avell knoAAm to occur in 
kidneys in AA’hich it has been determined by operation that the organ is not 
the seat of a hydronephrosis. Albai-ran recorded 3 such cases. In one the 
attacks had been recurring for four years, and the patient Avould pass ll litres 
in three micturitions duriirg an hour. At operation the kidney Avas enlarged 
from congestion, but there Avas no dilatation of the peh-is. He has obserA’ed 
htematuria in 3 cases of this kind. 

That polyuria associated Avith hydronephrosis is due to just the same 
cause — namely, the relief of a congestion of a kidney — has been proA’ed by 
the reports of many obserA’crs. These haA’e agreed that the enlargement of 
the kidney Avhich takes place is due to intense congestion, and that the size 
of the organ is frequently such that it could not possibly contain the amount 
of urine Avoided. Gardner records that a ureteric catheter passed during an 
attack has rcA’ealed Jiot more than an ounce of urine i)i the pelA’is, AA’hile Bazy 
has measured as much as 7 litres of urine in tAventy-four hours from a similar 
case m AA’hich there Avas no peh ic dilatation. 

Seeing that pyelitis has been definitely established as an accompaniment 
of hydronephrosis, there is CA’erA’ reason to belicA’e that the renal congestion 
which occui’s results from the attack of inflammation. Avhich probably reaches 
its maximum in the Avail of the ijeh-is. but Avhich involves the parenchyma 
as AA’ell. 

In rcA’icAving the phenomena that I haA’e described Avhich are knoAvn to 
accompany a renal crisis, especially in a hydronephrotic kidney, it is clear 
that the congestion and enlargement of the kidney, the presence of redness 
round the ureteric orifice, and the increased frequency of micturition, all 
combine to suggest renal infection. cA’cn though pus and bacterial cells may 
oc scanty and difficult to detect in the urine. The presence or absence of one 
or more of the signs or symptoms aa’III depend on the degree of infection. In 
A icAv of the constant evidence of nephritis, pyelitis, and ureteritis as rcA’ealed 

A'OL. .Mil, — j,-o. 50. IS 
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by the microscope in these cases, it is impossible not to consider most seriouslv 
infeetion as the cause which 2 >recipitates an attack. 


References.— 2, 3, 5, 17, 19, 21, 22, 23, 33, 14, 50, 52, 53, 54, CO, 05, GC, 75, 77, 79, 91, l;s, ij', 


RENAL MOBILITY. 


Following the writings of Landau, of Terrier and Baudouin, and of 
Tuffier, renal mobility as the cause of hj’^dronephrosis was for many yc.irs 
accepted without question. The events which were supposed to form the 
cjmle leading up to a crisis seemed so obvious as to render criticism superduous. 
Gradually, however, successive facts have been brought forward which liavc 
combined to shoiv up fallacies in the old arguments, with the result that tlie 
theorj”^ of renal mobility as a cause of hydronejihrosis has been almost com- 
jiletely discarded. I can find no record of any ^painstaking observations 
carried out by a modern investigator ivhich does not discredit the tlieory of 
mobile kidney. 

Briefly the events of the cycle credited to this theory are as follows : 
Owing to the mobility of the kidney the upper part of the ureter becomes 
kinked ; this causes a retention of urine in the renal pelvis, with resulting 
pain and enlargement of the organ ; subsequently the obstruction is over- 
come, when the discharge of a large amount of urine occurs, ivith relief of pain 
and diminution in size of the kidney. At first sight this e.xplanation seems 
extremely reasonable, and one does not wonder that it was so readily accepted. 
How'ever, the consensus of opinion now' is that kinking of the ureter, to jiroducc 
obstruction, must be long-continued, and that to bring this about fi.vatiou ol 
the upper end of the ureter is an essential. But as the ureter is a flexible 
and elastic tube, kinking does not diminish the size of the lumen. Expen- 
mentallj’^ it has been show'll that an acute bend in the ureter as a result of 
suturing together its walls does not produce a change in the renal pelvis. In 
post-mortem observations on the kidnej'^ I have been impressed with what 
appears to be the impossibility of producing an acute bend in the ureter, e\ca 
after freely mobilizing the kidney as it lies in situ. 

There is, how'ever, no doubt that renal mobility is commonly foiiiu ni 
association w'ith hj’'dronephrosis. The abnormal range of movement 
course, a consequence of the hydronephrosis and not the cause of it. 'c 
variations in size of the organ give rise to a stretching of the fibrous s ic.a i 
of the fatty cajisule and of the vascular pedicle which runs across t le ron 

of the dilated pelvis. i . I r . 

Tuffier, in his experiments on dogs in which he attempted to cause uc r 
ncjihrosis by mobilizing the kidney, eould only kink the ureter n 1’^''“’’"'' 
a thread round it. Legueu, Hildebrand, and Haga all demonstra c( u ^ 
the upper ureter must be fixed in order to produce obstruction n 
this structure. Numerous cases of mobile kidney have hecn opera « uf 
in which neither kinking of the ureter nor dilatation of the pe \is 
made out, and many others have been investigated by ureteric tat ic err - 


and pyelography with the same result. 

Fig. 157 makes an interesting study, 
the lower pelvis and its calices of a kidney 


fhere is a hydroneplirosis mvolwn'r 
witii a double ureter. The kmkmg 
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of the commencement of tlie lower ureter is quite obvious. If it is to be 
assumed that tliis is due to a dropping of the whole organ from mobility, the 
upper ureter sliould be equall}’ affected. The most acceptable explanation is 
that the redundancy of the ureter which has occurred in the early stage of 
inflammation, and the dilatation of the pelvis which has taken place later, 
have allowed these two structures to come into contact. 

Hemy Morris, in giving an account of 142 cases of hydronephrosis, is 
reported as saj’ing : “ I am much disposed to think that in several cases in 
which hydronephrosis and movable kidney coexist, the mobilit\’ was acquired 
after and not before the hydronephrosis 

The Dietl’s crises sometimes to be observed in cases of movable kidney 
are no doubt due to renal retention, not from an obstructed outlet of the 
peh-is, but from a congested kidne\' resulting from a pyelitis consequent on 
chronic intestinal trouble so often present with general visceroptosis, of which 
the nephroptosis is a part. ^lany cases hartng long histories of crises fail 
to shoiv an}^ indication of a dilated peh'is n-hen submitted to operation. 
Tuffier, in describing the residts of 45 nephrope.xies for attacks of pain, could 
find no evidence of dilatation in 36. Geraghty and Frontz quote the com- 
bined figures of seven authorities, giving a total of 4576 cases. These show 
that mobile kidney occurs in 20 per cent of women and in 2 per cent of men. 
They also refer to Kelly and Burnham on 245 cases. They found the mobile 
organ on the right side in 177 cases, on the left in 25, and on both in 43. The 
Avriters go on to point out that if mobile kidnej' Avere the cause of hydro- 
nephrosis, we should find an OA-erwhelming majority in Avomen, right hydro- 
nephrosis more common than left, and double more common than left. None 
of these facts, hoAvcA-er, is found to be the case, for the disease is but twice as 
common in Avomen as in men, it occurs with equal frequency in either kidney, 
Juid the bilateral disease is rare, 3IoreoA'er, mobile kidney is a condition 
with a marked preponderance of its incidence in the fourth decade, while it 
IS during the third decade of life that most cases of hydronephrosis occur. 

Referexces.— 17, 39, 43, 43, 50, S3, 77, 79, SI, 120, 124, 127. 

TRAUMATISM AND HYDRONEPHROSIS. 

The relationship of traumatism to the kidney or ureter in connection 
"ith hydronephrosis has been given positions of Avidely A’arying importance 
according to the aucavs of different AA'riters. but in reading the accounts of the 
Juajority of cases reported as traumatic hydronephroses it is seen that the 
diagnosis is reached merely on the detection of a cystic sAA'elling in one kidney 
region, in a number of cases not many days after the receipt of injury. In 
some, rejieated asjiirations liaA-e sufiiced to cure the condition. 

In order to understand the position clearly it is essential to haA-e an 
accurate knoAvledge of the pathological anatomy commonly seen in injured 
Kidneys. Transverse fissures in A-arying numbers and e.vtent. running from 
I . bihnn to the outer border, AA-ith the maximum AA-idth of the fissure at the 
nlum, is the commonest characteristic. It is frequently found that a fissure 
las nn'oh-cd the pcl\-is as aa-cII. Gutcrbock reported a torn peK-is in 40 per 
cent of 32 examples of injured kidneys found at autopsy. There are probably 
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many instances of one or more of the larger calices being opened in others. 
Thus urine will be extravasated into the perirenal capsule in sueh cases, ami 
soon this sac Avill become a large cystic swelling. It is said of some of tlie earli- 
est cases that the ureter beeomes blocked with elot, and tlius tire kidney 
becomes distended. A knowledge of the results of experimental obstruction 
to the ureter shows clearly that the capacity of the kidney to become dilated 

into an enormous cyst within 
a few weeks or a much shorter 
time does not exist. From 
studies made on specimens 
of intermittent hydronephro- 
sis, and with a knowledge 
of the elinical history of sueh 
cases, it is clear that only 
after obstruction has existed 
for a considerable lapse of 
time does the renal sac become 
distended to liold more than 
a piirt of fluid. Nevertheless 
one frequently comes across 
examples in the literature of 
such cases as the following, 
which is put forward as a 
t r a u m a t i c hydroncijhrosis : 

Two and a half months after 
injury to the left side, 0 quarts 
of fluid were evacuated by 
incision, from the left renn 
remon of a man, age -f t. y'” 
description of the patbologieal 
anatomy of the region was 
Similar eases arc 





YiG. 177. — Anterior view of left 
kidney, showing nn abnormal ven- 
ous tributary from the lower pole 
of the kidney passing in front ol 
the ureter into the spermatic vein. 


rri yen. 

c> 


numerous. 

Cabot says tliat so close 

is the similarity in size, ’be accepted as 

that no case of traumatic hydroi i proved by dissee- 

an instance of true hydronep irosi of psedo- 

tion at operation or autopsy. rnmnsed kiduev Iving ot 

hydronephrosis n ith o ruptured and collapsed k.cla , . 

the bottom of the sac. bvdronciilirosis to 

It is certain that for ot' the ki'dacy 

occur, an injury to the ureter is necessai. . m the 

take place only after the formation and cause a complete 

wall of the ureter. Should the injury be s f iirinarv cyst, 

rupture of the ureter, there will result a j ‘ jjvdroncpliroscs lyhieh 

Amongst numerous eases reported ‘ropcrlv mve-hli- 


Amongst numerous cases "^tholomcal anatomy liropcrly 

have looked uji, in two only was the py . n ^voi 

rrated and the lesion of the ureter identified. Une 


'onifin, 
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26, in whom tlie lumen of the ureter concerned was eompletely obliterated 
by sear tissue two months after receipt of injury. The other was that of 
a man who Avas struck in one lumbar region bj* a piece of shell, and in 
whom ten years later a stricture of the ureter was identified as the eause 
of a hydronephrosis, Avhieh was then palpable. 

One Avriter assumes that trauma is a common factor in the causation of 
intermittent hydronephrosis, and depends upon the fact that injury to the 
nephrocolic ligament alloAA’s nephroptosis to occur. This A'iew, hoAA'eA’er, is 
not supported by any facts of pathological anatomy, but the AA-riter quotes 
7 cases out of IS hydronephroses AA'itli a preA'ious history of trauma. 

References. — S, 49, 50, G3, 71, 75, SO, 125. 127. 

NORMAL AND ABNORMAL RENAL VESSELS IN RELATION 
TO HYDRONEPHROSIS. 

A A'ascular complicatioii of a hydronephrosis wherein the ureter is 
obstructed by a blood-A’essel is of not infrequent occurrence. There are two 
sharply opposite points of aucaa’ A\-ith regard to the role AA'hich these blood- 
A'essels play. I haA-e studied this 



Fig. 179. — Po«torior view of a loft 
kidney, showmc tlie same relationship 
l>ciwcen the nonnnl inferior branch of the 
renal nnen,' and the upper end of the ureter 
ns m the precethns: illustration. A. .Anterior 
bmnches of nrterv* ; V, Vem ; I, Inferior 
branch of artera* : U. Ureter. 

represent all the aA'ailable local sjrccimens in so far as my searches carr\' 
me through the A-arious patliological museums of London. Before discussing 


riG. 17S. — Posterior view of a ripht kid- 
ney. showins the normal inferior branch of 
the renal artorj- cros>in" in front of the npjXT 
ciul of the ureter. R, Renal artei^' ; V. Vein; 
U. Ureter. 



270 THE BRITISH JOUENAL OF SUEGERY 


each of these individual!}'', I will consider the normal arrangement ot tlie 
blood-vessels in the hilum of the kidney. 

I have dissected these vessels in 35 specimens and find that the common 
arrangement is for the renal artery to proceed towards the upper part of tlic 
hilum and there to divide into three main branches, two superior, which enter 




Figs. 180, 181. — Showing tho extreme variations in origin of the inferior branch of 

the renal artery. 



further into the hilum above the pelvis, and one m ^ ,,(^^ross tlie 

lower part of the hilum by coursing downwards an ‘ eiflicr 

front of the pelvis. It will be seen that it is this ^ comprc'‘'‘’"‘f 

venous or arterial, which commonly plays the important part 
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tile ureter during the process of pehuc distention. From tlie relationship 
whieh both the inferior arteiy and vein have to the pehds as seen in Fig- 177, 
a liA’droneiihrosis ivould develoji and progress ivithout the ureter being impli- 
cated in any way by either of these vessels. In Fig. 178. which is a posterior 
view of a right kidney, the inferior artery enters the hilum by passing in front 
of the ujiper part of the ureter, thus allowing the pelvis to he opposite the 
vascular space bounded above by the superior vessels and below by the inferior 
arterial bi’anch. Fig. 179 is a posterior I'iew of a left kidney where a 
similar relationship exists. 

"When the jielvis dilates it expands in all direetions, but forwards more 
than backwards in conformitv with the direction of least resistance. Should 


the pelvis in such circumstances lie opposite to the vascular interval just 
described, it will project into this gap, and in so doing the upper end of the 
ureter may be drawn with it and so compressed between the inferior arterj' 
and the distended pelvis, provided the vascular space is sufficiently large. 


The size of the siDace is obviously smallest 
when the inferior vessel arises from the parent 
trunk close to the kidney, and becomes pro- 
gressi^'ely larger as this vessel takes its origin 
nearer to the origin of the parent stem. The 
interval is largest when the inferior artery 
arises actually from the aorta itself, as it not 
uncommonly does. These points are illustrated 
in the diagrams, Figs. 180 and 181. 

Figs. 182, 183, 18-t are a series of medial 
views of i-enal hila, and represent the changing 
relationship of pelvis, ureter, and inferior 
artery during the de^■elopment of a hydro- 
nephrosis. The renal ^'ein is turned forward, 
and in the first of the series a slightly dilated 
pelvis is seen, with the two superior arteries 
above, and the inferior branch passing in front 
ot the pelvis. In the next one the distention 
has gone a little further, and the ureter has 
approached nearer to the inferior artery. In 
the last of the sei'ics the ureter is seriously 
compressed between the artery and the dis- 
tended pelvis. The artery, whieh originally lay 
in front of the pelvis, is now behind that 
structure. Such a relationship explains the 
belief that the ureter becomes compressed by 



Fig. ISA — >redinl view of a 
leu liydronephro'i' in which the 
comiiienceiiiont of the ureter ha^; 
been kmked by the nonnal infer- 
ior branch of the renal artery*. 


an aberrant vessel which passes behind the 
renal ])clvis. 


A. Artery* ; V. Vein : U. Vreter. 
{Fr<tm Museum., 

.Vo. Ji3P3.)‘ 


The actual specimens which I have col- 
lected will now be considered. Five arc from the Museum of Guy's Hospital, 
and one has been taken from the Museums of each of the following Hos- 
pitals : St. George's. St. Mary's. St. Thomas's, the Royal Free, and one from 
the Museum of the Royal College of Surgeons. I wish to take the opportunitv 
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of thanking the curators of the Museums concerned for allowing me facilities 
to have these specimens illustrated. 


Specimen 1. — Fig. ISo is a medial ^^e■^v of a left hydronephrosis. On'tlic fron 
of the distended pehds, which is bulging sh'ghtly more forwards than backwards, lies 

the renal vein, of which the inferior tributarj- 
can be clearly seen. This vessel is normal in 
its point of exit from the renal hilum and 
its junction with the parent vessel. The two 
superior branches of the renal artery arc seen 
entering the liilum above the peh-is, and 
their point of origin from the renal artery is 
e\’ident. 

A slight but definite kinking of the iipiicr 
end of the ureter can be seen, and from the 
position of the remains of the inferior artery 
and from the presence of the vertical groove 
on the inner aspect of the pelvis, it is clear 
that this kinking was caused by contact nilli 
the normal inferior branch of the renal arteiy. 

Specimen 2.— Fig. ISC is a postcro-medial 
view of a right hydronephrosis. One secs the 
forward bulging of the distended pelvis and 
the inferior vessels passing into the lower part 


/’ 


Fig. ISC. — Postero-medial view of a 
right hj-dronephrosis, in wliich the nor- 
mal inferior branch of the renal vein is 
compressing the commencement of the 
ureter. A, Artery ; V, Vein ; U. Ureter. 

(From Guy’s Hospital Museum, 1920/C3.) 

of the hilum. There is obviously some com- 
mencing interference with the upper end of 
the ureter by the inferior vein, which is 
normal in its connection with the main 
venous renal trunk and in its point of exit 
from the kidney. The inferior artery, as in 
the last specimen, has been divided, but 
sufficient of it remains to indicate that it 
was a normal vessel. It is the vein in this 
case which appears to be in most intimate . iiydroncplwosis. (From Guy's 
relationship with the ureter. Museum.) 




Specimen S.—Fig. 187 is a postero-mcdial vievy of a ’eft hyd F j, 

inferior vessels are both seen. Neither is compressing the panion 

in the vicinity. The inferior artery- has been divided, but the cours ^ ninrkcdlv 

vein suggests the normal origin of the artery. It should be ' ,‘ion of tlii^, 

posterior position on the pelvis the inferior vein occupies. In e.xpl.maii 
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I would call attention to the considerable forward projection of the pehis, for the 
more this structure advances, the more posterior are the inferior vessels likely to 
become. 


In tills specimen these vessels are so markedly dis- 
placed that one wonders whether the present relationsliip 
was not already in existence before the dilatation occurred. 
If such were the case, it would be necessarj- that the vessel 
after passing doivnward behind the pehis should ciin-e 
forward round the inner border of the ureter, and enter 
the hilum after passing in front of this structure, as indi- 
cated in Fig. ISS. Such a vascular anomaly, as far as I 
know, has never been described, and probably has never 
existed, but it is the only possible alternative to the 
explanation I have given. 

It Avill be noticed that in eacli of the foregoing 
examples the inferior artery has been divided by the 
surgeon close to its entry into the hilum. It would 
be obvious to the operator in each case that the vessel 
was lying somewhat iiosterior to the peh'is, but 
only by taking additional pains— often considerable 
on account of the pehde distention, and unnecessary 
from the point of idew of the nephrectomy — could 



Fig. ISS. — Posterior vie^ 
of a left kidney, illustrating 
the kind of arterial anom- 
aly that would be necessary 
were the relationship seen in 
the foregoins: specimen pre- 
existent to the dilatation. 



Fic. ISO. — 'Posterior view of n richt hydro- 
lejihrosts. showing compression of the ureter by 
V ' branch of the renal artery*. 
. '<‘10 ; A. Anerj* ; U. Ureter. (From Gut/s 
tictpjfa? Xo. ICOo.) 


the true origin of the vessel be 
established. Hence the false theory 
of hydronephrosis due to an abnor- 
mal vessel passing behind the pel- 
vis and obstructing the ureter has 
arisen, and continues to receive 
support, for the condition I have 
described is a conmion one, and 
fresh examples are constantly being 
reported and misinterpreted. 

Specimen 4.— Fig. ISO is a pos- 
terior view of a rigiit Iiydronepluosis. 
Tlie artery whicli is tlie oITending 
member is seen to be perfectly normal 
in origin and point of entrj' into the 
kidney. One can imagine in tliis 
example that by pulling the ureter 
dmvnwards, so that the peh'is and 
upper part of the ureter were drawn 
backwards, the inferior arterj' and 
the pelvis would be restored to their 
normal relationship — namely, with the 
artery in front of the pehis. 

Specimen 3. — Fig. 190 is a pos- 
terior view of a left hydronephrosis. 
As in the previous example, the ureter 
is implicated by the normal inferior 
vessels and here, as before, by pullintr 
on tlie ureter flic original relationship 
of the inferior vessels to the front of 
the pelvis could be restored. 
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Specimen G. — Fig. 1 91 is a posterior view of a left hydronephrosis. Tlie ainn\int 

of pelvic distention here is very considcralilo, 
with a marked forward projeetion over the 
normal inferior artery, whieh is seen lyin;; 

, ; on the middle of the posterior aspect of tlu- 

/ ( pelvis. The ureter has been dragged forward 

and has become markedly compressed. 

Speci}ncn 7. — Fig. 192 is a poslcro- 
medial view of a left hydronephrosis. Here 
also the pelvis has gone well forward, and 
the ureter has become in- 
volved, in this case by tlie 
normal inferior branch of 
the vein. 


Specimen S. — Fig. lHI! is 
an antcro-medial view of a 
left hydronephrosis. Here 
the inferior vein can be seen 
interfering with the upper 
end of the ureter. Tlic cor- 
responding artery has an 
independent origin from tlie 
aorta, and those who attach 
so much importance to sncli 
an origin must realize that 
the normal vein is playing 
a more important part tlian 
the abnormal artery. 



Fio. 190.^ — Postorior viow fo a left 
hydronepUrosis, sliowing a looping of tlio 
ureter over the normal inferior branch of 
the renal vein. V, Vein ; A, Artery ; 
U, Preter. (From Guy’s Hospital Museum, 
Xo. 1094.) 

The interval between the upper 
„nd lower branches of the vein is 
not sufTicient to allow the pelvis to 
bulge througb to any great extent. 
"Were the limiting influence of this 
venous circle not present, no doubt 
the aberrant artery would have pro- 
duced a considerable looping of the 
ureter. 

Specimen 9. — Fig. 194 is a pos- 
terior ^^e^v of a right hydronephrosis. 
The inferior artery has its origin close 
to the aorta and has thus provided 
a verv wide interval between the 
upper" and lower arterial branches. 
As a iconscqiience the jrclvis has 
<Tone conijiletely forward and a 
marked looping of the ureter has 



J.-JP j(|]. — Posterior view nl " v,.r 

nephrosi's. The pelvis has 

the normal inferior artorj , IIik'iip.) 

tlic ureter. (From S'. Ocoryc s IF<P 
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Fig. 102. — Postero-modifll view of a left 
hydronephrosis. The pelvis has bulged forward 
through the interval between the superior and 
inferior brnnclies of the renal vein. The inferior 
branch, which is quite normal, is compressing 
the ureter, a, Artery : v. Vein. (From St, 
Man/’s Hospital Museum.) 



Fig. 103. — Antero-medial \'iew of a left 
hvdronephrosis. The ureter is compressed by 
the normal inferior branch of the renal vein. 
(From St. T/iomas's Hospital Museum,) 



Fm. 104. — Posterior view of a hydronephrosis. Tiio 

un'ter is 1 oo|hxI over tlio normal infenor branch of the nmal 
artery. (From the Free lift'p'tal 
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taken place. That portion of the ureter which is proximal to the point of cros^in-- 
of the arterj' is dilated, indicating the secondarj- obstruction which has arisen at 
this point. A slighter dilatation is noted for a short distance just beyoml tin's, 
however, and no doubt it was here that the original obstruction arose. I'havc lia(i 
an opportunity of examining this portion of the ureter under the microscope, and 
find it to be the seat of chronic inflammation which has resulted in narrowintr of 
the lumen. 

Specimen 10. — Fig. 195 is a posterior ^^ew of a right hydronephrosis. Tlie pchis 
has worked forwards between the superior arterj- and the- inferior. The ureter is 
being compressed by the latter vessel, which has an independent origin from the 
aorta. This specimen represents the only genuine example amongst those I liave 

put forward in which the ureter is 
being compressed by an abnormal 
artery. 

Fig. 196 is an anterior ^^e\v of a 
left hydronephrosis, illustrating an 
example in wliich the inters’al between 
the superior and inferior groups of 
renal vessels is not sufTicicntly large 
to allow the pehas to come forward 
by this route. 

I should like to call attention 
to jmt another form of vascular 
involvement of the ureter. In 
certain cases there is a venous 
tributary to the left spermatic vein 
from the lower pole of the left 
kidney. The vein crosses suj)er- 
ficially to the ureter, as seen in 
Fig. 177. Should the left kidney 
become the seat of a hydro- 
nephrosis in such a case, a marked 
kinking of the ureter over tliis 
venous tributary is likely to result. 

Specimen 11 (sec Fig. ICG).-— Tlu'^ 
is the posterior view of a left li> uro- 
nephrosis where the comphcation 
mentioned above has actualh ta cn 
place. The vein involving the ureter 
is seen to join the spermatic vein. 
The length of ureter proximal to tm 
actual looping is nuieh more than in 
any of the other c.xamplcs. 
explained by the lack of obstruction to the forward process of the peKis resu 
from the exceptionally wide vascular interval between the abenmni \cm 
vessels above. 

There is no doubt that some interference with the ureter by 
is exceedingly common in hydronephrosis. This is borne out n 
that Mavo, in reporting on 27 cases, found some compression o 'v 
bv a blood-vessel in 20, and in all but 2 the offending arteries came 
renal trunk. 





Fig. 195. — Posterior view of n right hydro- 
neplirosis. The ureter is compressed by the 
inferior branch of the renal artery, which is ab* 
normal in the sense that it has an independent 
origin from the aorta. V. Vein ; A. Arteiy’ ; 
U. theter. {From the JR.C.S. J^Iuscum, ^o, 
3521b.) 
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Aniong the numerous references in the literature to hydronephrosis there 
arc very many in which an aberrant vessel is cited as the cause. In the large 
majority there is no detailed account of the actual origins of the vessels or 
of the points at which they leave the kidneys. In notmg tins lack of detail 
one bears in mind how difficult it is during an operation on a distended kidney 
to be sure of the origin of certain vessels. Papin and Iglesius call attention 
to this point. No doubt this difficulty has often led to the erroneous con- 
clusion that a normal vessel is an abnormal one. Kuster, Israel, Bazy. 
Duval, Gregoire, and other 


able observers all reject the 
abnormal-vessel theory. 

In a number of reioorted 
cases there is an illustration 
of the diseased kidney. In 
each one that I have seen 
there exists the same relation- 
ship between pelvis, ureter, 
and blood-vessels as was ap- 
parent in the series I ha-\-e 
brought forward ; moreover, 
although in many instances 
the vessel is described as 
abnormal, it is obviously a 
normal one. 

Bazy gives a diagram- 
matic illustration of a 
different view of the develop- 
ment of the vascular compli- 
cation. He shows the inferior 
vessel passing behind the 
ureter. He explains that the 
dilating pelvis sinks behind 
the artery, dragging the ureter 
■"'ith it. It must be a rare 



form of the disease, as none 
of my specimens shows it. It 
is difficult to understand in 
what circumstances the en- 


Fic. 190. — Anterior view of o left hydroncplirosi?, 
showio" the relationship when the mter\al between 
the superior and the inferior branches of tlie renal 
vessels is not large enough for tlie pelvis to project 
through. 


larging pelvis should not 

follow the fine of least resistance, which is forwards and not backwards. 


Marion supports the view that abnormal vessels are a cause of hydro- 
nephrosis. because in his cases he has found the vessel at the level of the 


constriction of the ureter. The answer to this is that the same relationship 


is found where the vessel concerned is a normal one. The same view has 


also a certain amount of support from the relief gained in certain cases after 
division of the constricting vessel. In this connection, however, it is instruc- 
tive to turn to the report from the 3Iayo Clinic dealing with 503 cases of 
h\ dronephrosis operated upon between 1907 and 192.3 ; — 
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In 17 cases cutting of anomalous blood-vessels was carried out, in 10 
cases with a satisfactory result, and in 7 with an unsatisfactory result, h 
9 cases nephropexy was carried out as well, rvith unsatisfactory results in 3 
cases. The patients who were relieved by division of the blood-vessels were 
those whose symptoms rvere only moderate, or who had only a slight decree 
of dilatation. 

In view of the definite narrowing which has occurred at the pelvie outlet 
in many of the more advanced cases, it is difficult to see how any cure could 
result in anj'- but the earliest examples. On the other hand, in those cases 
in which there is a definite compression of the ureter on to the dilated pelvis 
there must obviously be some relief to the obstruction by dividing the vessel. 

Rbfehences.— 4, 0, 15, ]C, 17, 20, .20, 31, .33, 38, 41, 50, 53, 58, Co, 72, 78, 79, 80. 82, 89, ST, 
88, 97, 10.3, 105, 108, 121, 122, 128, 135. 


SUMMARY. 

1. Hydronephrosis with the dilatation beginning at the pelvo-uvcteral 
junction is the commonest form of the disease. It occurs both as a congenitiil 
and an acquired condition. 

2. Many cases of hydronephrosis have been reported in abnormally 
developed kidneys, but in what way these predispose to the disease is not 
known. 

3. In a large proportion of the cases identified in foetal and early child 
life, and which are undoubtedly congenital, the dilatation is bilateral and 
often inr'olves one ureter or both ureters, while in some foetal examples the 
lumen is completely obliterated. 

4. In the great majority of eases of liydronephrosis the first inanifc.sta- 
tions of tire disease are in adult life, most commonly between the ages of 20 
and 80 3^ears. In manj’^ of these the kidnej^ is found to be in an c.vtrcmcli 
early stage of dilatation. It is therefore assumed that such cases represent 
the acquired form of the disease. 

5. The earliest cases show narrowing of the ureter from chronic iniiain 
mation, and this appears to be the cause of the dilatation. In ail cases t icrc 
is an associated pj^elitis, and some chronic interstitial nephritis. 

6. Exacerbations of the existing pj'ehtis will explain the attacks o pain 

which come on without apparent cause in most cases of hydioneji uosis. 
There is erddence of the infection either on cystoscopy^ or in the urine in a 
large proportion of cases during an attack of pain, which is often accomiianict 
by increased frequency of micturition. There may be little or no e\ it ence o 
infection after an attack has passed. j- 

7. Chronic, or severe acute, inflammatory disease in any par 

body, chronic gastro-intestinal derangement, and the pyelitis o jirc^na 
are common antecedents of hydronephrosis. . , 

S. There is no conclusit'e evidence that renal mobility is ever a ca 

hydronephrosis. . 

9. Traumatism is a rave cause, and results from tiic con rac 

tissue in the wall of an injured ureter. t i • nut fnnvan! 

10. In drawing conclusions from the specimens 1 na'c i 
illustrating a vascular complication of hydronephrosis, I none t. 
to the following facts ; — 
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a. They represent all the available examples demonstrating a vascular 
complication of a hydronephrosis, and throughout the vhole series there is 
a complete uniformity in the mechanism producing this complication. 

b. In 9 of the 11 examples the A-essel implicating the ureter is a normal 
inferior branch of one of the main renal vessels. Li some instances it is the 
venous and not the arterial branch. In none of these specimens is the artery 
implicating the ureter aberrant in the sense that it enters the kidney through 
the cortex and not by vay of the liilum. 

c. It is therefore concluded that the process here described is the usual 
one which determines a vascular complication of the ureter in certain cases 
of hydronephrosis. The aberrancy of the vessel concerned is not necessar}’, 
in fact occurs infrequently, but offers the most favourable opportunity for 
compression of the ureter to occur when present. 

d. It is obvious, however, that ultimately the ureter may be seriously 
compressed between the vessel and the distended pelvis in certain cases, and 
therefore some relief is likely to result from division of the constricting vessel. 

In conclusion, I wish to express my thanks to the Surgical Staff of the 
Royal Free Hospital, to each member of which I am indebted for material 
for this paper, and also to Dr. H. M. Cunnington for her assistance in the 
exiierimental work on rabbits, and in some of the histological work. Help 
from Mr. Ulysses Williams and Dr. Scott Williamson is also gratefully acknow- 
ledged. I have to divide my thanks between Dr. Cunnington, Mr. Thornton 
Shiells, and Mr. S. A. Sewell for the excellent illustrations that they have 
provided. 
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TUMOURS OF THE TESTICLE : 

THE SPERMATOCYTOMA GROUP. 

By F. GORDON BELL, Edinburgh and Dunedin. 

In a previous paper published in The British Journal of Surgery for 
July, 1925, the teratoid group of testicular new growths has been cleseribcd. 
Before passing on to consider the second relatii'ety common type of neo- 
plasm — the seminiferous or germinal-celled tumour, called varioiisl}' spermato- 
cytoma, seminoma, round-celled sarcoma, and embryonal carcinoma— it is 
necessary to give a brief account of the development and normal structnre 
of the testis, as indicating lines of pathogenesis, more particularly of the 
seminiferous tumours. 

The Secretory Apparatus of the Testis.— The early phases in tlie 
development of the human testis have still to be satisfactorily elucidated. 
We are concerned here more particularly with the origin of the seminiferous 
cells, about which two conceptions prevail : — 

1. It is generally stated that the seminiferous cells are derived from tlic 
columnar germinal epithelium (mesothelium) which covers the genital ridge 
lying medial to the Wolffian bod3L This specialized epithelium is believed to 
grow down in the form of rod-lfke ingrorvths into the subjacent mass of meso- 
dermal tissue (mesenchjme) which outlines the future bod}^ of the testis. The 
surface connections are then lost and the germinal cells appear as solid anasto- 
mosing cords transversing the mesoderm. Some of the germinal epithelial 
cells are characterized by their large size and different staining reactions, and 
constitute the spermatogonia or primitive sex cells. 

2. There are, on the other hand, the elaborate researches of Beard, ivlio 
concluded from a study of the primitive sex cells in elasmobranchs that the 
germinal or sex cells are formed at a much earlier phase in the development 
of the embryo — -the morula or blastula stage — and migrate through the 
entoderm into the genital area when the coelom is formed. Certain evidenee 
from very earl}’' human embryos would appear to support this interpretation. 
Beard’s thesis, then, would derive the seminiferous cells, not from the meso- 
thelium covering the genital ridge, but from primitive sex cells ivhich art- 
budded off the morula and, passing to the genital area, become associatcc 
with the mesothelial ingrowths and mesoblastic tissue which provide mert \ 
support and nourishment. 

In either case the solid anastomosing genital cords enclosing the scan } 
spermatogonia ultimate^ acquire a lumen and constitute the carle 
iferous tubules. Whether the seminiferous epithelium is derived from if 
mesothelium of the genital ridge or migrates there from the moru a remain 
uncertain. 
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Structure of the Fully Developed Seminiferous Tubule . — The seminiferous 
cells are enclosed by a definite basement membrane surrounded by a thick 
hyaline layer, -which again is encircled by a layer of connective-tissue cells. 



Fi 3. 197. — Xormal tsstU, shawmg Fig. 198. — Xonnal seminiferous tubule : 

cliar.t 2 tsrs of the seminiferous or germinal high power. The large round cells with 

cdUs. clear*cnt outline, granular nucleus, and clear 

protoplasm are spermatocytes. 


The germinal ceils are arranged in several layers possessing definite character- 
istics, which are briefly outlined, as having an important bearing on the 
interpretation of the germinal-celled tumours presently to be described. 

1. The SrERMATOGOMLv. — These 


are rounded clear cells with a large 
round deeply-staining nucleus, and are 
set upon the basement membrane. 
Between them may appear elongated 
columnar cells which are not always 
easily made out. These are the sus- 
tcntacular or nurse cells of Sertoli. 

2. The SrEU.M.\TOCYTES. — These 
are much larger oval or rounded cells 
disposed in one or more layers situated 
more centrally. Their nuclei often 
show various stages of active division. 

3. The SrERM.\TiDS or Ijih-xtere 
Si'ERM.VTozo.^. — These appear as small 
protoplasmic cells with spherical nuclei 
lying still more centrally. The heads 
of the developing spermatozoa arc said 
to retain some connection with the 
peripheral elongated nurse cells. 



Fig. 109. — Te.'ti< from a boy, n^e 
showinir J^canty ^pennatocyte^. larsro colls 
>nth big nucleus and clear protoplasm. 


The process of spermatogenesis, then, is as follows : The spermatogonia 
divide and produce the spermatocytes of the first order. These divide again. 
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each case defects in fusion between tlfe f-V^^ excretory apparatus, and in 
to amount for tumour formations. tubules have been alleged 

rete testis, vasa^ efeentir is made up of the straight tubules, 

regarded as developed from’ the deferens. These are all 

about the origin of the straight a p'stem, though some doubt obtains 
certain vestigial remnanb S L ™ert arc in cMition 

remains of isolated Wolffian tnK.,? i °rgan of Giraldes, represents 

from the abdominal end of the Maherian durt oi” i'^orgagni is derived 

Theva^^**^^^ pathogenesis OF TESTICULAR TUMOURS. 

rne various tissues of ftio r-r,,.*- 

The Body of the T - considered from tin's aspect. 

1. The Semixifeiious r;~ 

precise origin of these cell (T<pitheuum). — We are uncertain as to the 

from the germinal enithoT ^ opinion, however, derives them 

thesis of a specialized o (™®®othelium), and in this case we have the 
malignant change superv^* evolved from mesothelial tissues. If a 

develop from this special' appears possible that a carcinoma niav 

rnesothelium, ...d frU a S-Z. -fiT’ a sarcoma from the undifferentiated 
close interlocking of the f^cse two tissues or from the remarkably 

the earlyr stages ‘of devel nnd subjacent mesoblast observed in 

carcino-sarcomatous combin^^’^^’ reversionary mesoblastic tendencies, 

sarcomatous features do ^ arise. As a matter of fact carcino- 

Regarding the seminiferous "'ceiri'' testicular tumours, 
to develop in two directions • ft r ’ tumour formations may be assumed 
a carcinomatous tumour comnif spermatogenesis runs vild. 
a tumour is well designated a ^ “ special type ma\^ result. Such 

some as a common tumour . or spermaiocytoma, and is regarded iy 

in the same light as anv otb*^*^ ^o"’ever, we regard the testis 

adenoma of the seminiferoL t. ^^‘^^otmg gland, we should expect simple 
to the malicrnanf aH tinles to appear with fair frequenev in relation 

niahgnant adenoma or seminoma, but adenoma testis of 'this variety 
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is rarely observed, though, like the small adenoma of the kidney, it may 
often eseape deteetion. (b) If by any ehance the sex eells are stimulated to 
segment — and in the earty stages of development no essential differenee can 
be made out between the sex cells of the ovary and testis — ieratomatous 
tumours may result, for these cells, the oogonia and spermatogonia, are 
regarded as totipotent and capable of giving rise to any or all of the tissues 
of the body. 

2. The Ixterstiti.\l Cells. — These special and distinctive cells, serving 
the purpose of providing the internal secretion of the testis, are usually 
de^i^■ed from the germinal epithelium, though regarded by some as of simpler 
connecti^'e-tissue origin. Tlie interstitial tissue is often increased in the 
imperfectly descended testis, and its production can be stimulated by ligature 
of the vas deferens. In rare cases it maj' be so abundant as to constitute a 
definite tumour formation. 

3. The Fibrov.\scul.\r STRO^L\. — This is derived from the mesoblast of 
the genital ridge, and may be expected to give rise occasionally to tmnours 
composed of purely mesoblastic tissue, c.g., fibroma, chondroma, osteoma, 
lipoma, myoma, endothelioma, sarcoma, and various combinations of these. 
Jletaplasia might be assumed to jjroduce the chondroma and myoma, which 
are of more particular interest : but as a matter of fact pure connective-tissue 
tumours are decidedly rare in the testis, though such tissues are common in 
the teratomata. 

The Straight Tubule. — Raie tumours called Wolffian carcinomata, to 
distinguish them from the seminiferous cancers, are related by some to the 
cubical lining epitlielium of the straight tubule, and are considered by others 
to be of dubious existence. 

The Rete Testis.— The complicated network of canals called the rcte is 
lined by a flattened or cubical epitlielium, supported by a considerable amount 
of fibrous tissue. The rcte is the meeting place where fusion of the secreting 
and excreting tubules normally occurs, but it is reasonable to suppose that 
some of the secreting tubules may occasionally fail to join up with the 
excretory apparatus and that this may initiate in the blind tubules an uncon- 
trolled jiroccss allied to sjicrmatogcncsis. 3Iixcd elements or ‘rests’ are not 
infrequent in this area in early life; lastly, it is a significant fact that new 
growths often begin in or near the rete. as Curling’^ showed by a process of 
exclusion. 

Epididymis and Vasa Efferentia.— Primary malignant disease of the 
ejiididymis is of extreme rarity, which appears to jioint to a relative immunitv 
of the Wolllian derivatives. 

I o summarize from my observations on a comjiarativclv large number 
of testicular tumours, there ajipcar to be two clcar-cut types, both developins 
from the reproductive cells thcmslevcs. 

The first gn)up — the teratoid — has been considered with many of its 
variations in a jirevious paper. It most j)robably arises from the segmentation 
of an abermut germinal cell, incited by some stinudus at jircscnt imperfcctlv 
understood. 

Ihe second group — the germinal-ccUcd tumour — arises from an uncontrolled 
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proliferation of the seminiferous cells forming the glandular system of the 
testis in precisely the same Avaj’’ as carcinoma of other glandular organs. 

Chevassu,2 who formulated his classification of testicular tumours on tiic 
structural basis detailed above, found that the germinal-celled type, for -whicli 
he coined the name of seminome, and the teratoid variet}' appeared in almost 
equal proportions (59-61) in his series of 12S tumours. In my series tlic 
projjortion has been approximate!}’- two to one in favour of the teratoid group, 
though it is probable that Chevassu’s larger series yields a truer estimate of 
the relative frequency of the two tjqies. 

Other varieties of neoplasm can, I think, certainly be regarded as 
extremely rare, though simple or malignant tumours of connective-tissue 
origin may be expected to crop up from time to time in any large scries. 
One of my specimens appeared to be a mixed-celled sarcoma developing from 
the stroma of the testis. No definite examine has appeared of lympho- 
sarcoma testis, which presents several interesting and peculiar features, but 
I am inclined to think that some of the germinal-celled tumours may readily 
be mistaken for it. 

The germinal-celled group now falls to be considered. Only a feu- 
specimens are described, and these are lavishly illustrated by microphoto- 
graphs with the object of providing a conclusive demonstration of the origin 
of the germinal or seminal-celled tumour from the seminiferous epithelium. 

THE SPERMATOCYTOMA GROUP. 

At first sight it -would appear entirely reasonable that the normal process 
of spermatogenesis should occasionally run riot, so to speak, and give rise to 
tumours composed of germinal cells and aptty designated spermatocytoma 
or seminoma, for we haA’e to do Avith an organ in Avhich cell multiplication 
proceeds on an enormous scale throughout the greater part of life, and 
it Avould seem highly probable that some factor — be it trauma or Avhat 
not — may occasionally incite a blastomatous process and divert the normal 
spermatogenesis into a malignant channel. The problem, hoAvever, is not so 
simi^le as it may appear, and the capacity of the highly specialized cells 
lining the seminiferous tubules to gh’e rise to a characteristic type of carci- 
noma called spermatocytoma or seminoma has been alike affirmed and dcnici 
by Amrious obserA’ers. 

Birch-Hirschfeld as far back at 1878 claimed to haA’e traced al stages 
in the transition from the normal seminal tubules to the malignant p lase. 
The extensiA’e researches of CheA’assu, published in 1906, focused atten ion 
on this tumour. CheA'assu’s Avork appears to have influenced Frenc i opinioii, 
and Debernardi® and others folloAA'ed his lead, the controA-crs\ t len 
in the direction of settling the origin of the tumour from the cc s o n 
dcA'eloped seminal tubules, or from unutilized ‘rests’ Avhich 
unite Avith the seminal system (Pillict’s thesis). Nicholson (1 
a spermatogenic origin for the carcinoma group of his large senes, an 
papers indicate that the siAermatocytoma has recciAcd aak c ^ 
Tanner® records 62 per cent of his collected series of 101 i 

as spermatocytoma, AA'hile Southam and Linnell® are recen '' 
adA'oeates. 
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Ewing," on the other hand, describes this group as embryonal carcinoma 
arising froin a one-sided development of a teratoid tumour, and raises the 
following objections to the spermatogenic origin advocated by Chevassu and 
others : — 

1. The characteristic structure is often seen in teratomata — adult or 
embryonal. 

2. In a very early embryonal carcinoma, minute traces of cartilage, 
entodermal alveoli, and squamous epithelial cell groups were present. 

3. The rapid growth of the malignant element gives unusually favourable 
opportunity for the overgrowth and suppression of other elements. 

•1. The only known trmiour of the adult spermatoblasts (tlie adenoma 
testis of Chevassu and others) is very different from the embr\'onal car- 
cinoma. 



Fio. 200. — Scminonin or spcrmntocytomn, 
same power ns Fiij. lOS, showing: tUc remork- 
nblc siinilnrity between the tumour cells 
and the .s|>erinntocytes in that figure. 


Fig. 201. — Seminoma or spermatocytomn, 
same power ns Fig. 109, showinc the striking 
resemblance between the type of cell in this 
tumour and the spermatocytes in that figure. 


In a ]irevious communication on teratoma testis reference lias been made 
to an undifferentiated round-celled embn.'onal carcinoma arising from the 
glandular epithelial elements in certain teratomata and appearing in patchy 
distribution. Should a one-sided overgrowth take place along these lines 
and by siqiprcssion of the other elements transform the tumour into a pure 
or almost pure carcinoma, the histological appearances might closelv resemble 
those, of the germinal tumour iircscntly described. One would expect, how- 
ever, such an embryonal cancer to progress rajiidly in common with other 
teratoid cancers, and. as will be shown presently, the germinal tumours are 
often eharacleri'/.cd by a conqiarativcly slow growth. 

.Several factors have convinced the writer that a specific tumour which 
may be called seminoma or spcrmatocytoma, to indicate its origin from 
si>ermatogenie or germinal cells, exists beyond all shadow of doubt though 
the investigation of this collection of testicular new growths was begun whh 
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rather a bias towards the teratoid theory. These faetors may be briefly 
enumerated : — 

1. It is possible to traee transitions between the normal or almost normal 
seminiferous tubules and the frankly malignant tissue. The evidence backiim 
this statement is submitted in a series of microphotographs {Figs. 201 to 221), 
and if accepted nothing further need be said. 

2. The cells of certain tumours 


are so specific in type that they must 
have a common origin, and b}"" a pro- 
cess of elimination this origin is best 
fulfilled by the characteristic cells of 
the seminiferous tubules {Figs. 197 
to 201). 
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Fio. 202. — Seminoma of three years’ duration. Tlie cut 
surface displays the solid fleshy look so often seen in these 
tumours. The pale areas microscopically are underpome ile- 
generation, but have the same structure as the rest of the 
tumour. 
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3. The macroscopic appearances 
of many, but not all tumours of this 
variety, suggest that they belong to 
f - Yia ’ ^ specific type {Figs. 202, 203). 

K > ' Y" \ 4. In two teratomatous tumours 

' L«-.4 1 the cells of the peripheral isolated 

\ ‘ seminiferous tubules showed signs 

of proliferation and infiltration, and 
suggested the possibilities in t us 

, matous and sarcomatous features in 
some testidUar ton, ours is more tl.ao 

solid, and fleshy, and lohuiapon is evident coincidence, and tlic explanation nuis 
at the periphen,-. The epididymis, even ; „nrlv dcvclonnicntal 

after two vears, is not incorporated. be SOUght in the earl} ClC I 

phases of the secreting elements ot 

the testis Avhen mesothelial tissue begins to evolve in an |j}'^^r'cver' 

the carcino-sarcoma being a mixture of these acquired cpi i * • 

sionary mesoblastic characters. This matter will be discusscc 


Fig. 203.' — Seminoma of tiro years’ 
duration. Tlie cut surface is lobulated, 
solid, and fleshy, and lobulation is evident 
at the periphen,-. The epididymis, even 
after two years, is not incorporated. 
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Specimen 1.— (Labelled round-celled sarcoma.) The tumour was removed from 
a man, age 47, who had noticed a swelling of the testicle for nearly two years 

Macroscopic. — ^The tumour is the size of the closed fist. The 'cut surface is 
firm, fleshy, and homogeneous, and is divided into lobules by septa. The cpididvinis 
is not invaded. ‘ 

The Microscopic Features (Figs. 204, 205, 206, 207).— These niav be 
described under the following heads : — 

1. The Character of the Cells. — ^The alveoli are lined by round clear-cut cells 
■with a large round deeply stained nucleus surrounded by a considerable amount 
of clearer protoplasm. These cells may appear in several layers and form tlie 
greater part of the cellular content of the alveolar groups, resembling to a marked 
degree the peripheral layer of germinal cells of the normal seminiferous tubules. 
There is, in addition, another type of cell, less numerous but more striking owing 
to its size. These are much larger rounded or ovoid cells, which lie more centrally 
and appear to have some connection at their bases ivith the smaller peripheral round 
cells. Their nuclei are of great size, often show a nuclear reticulum, and active 
division is going on apace — in short, they recall at once the large spermatocytes 
of the normal seminiferous tubules, and together with the other cells the whole 
appearance suggests irresistibly an uncontrolled process closely allied to spermato- 
genesis. In certain areas the smaller cells predominate and assume an oval or 
spindle shape. Many of the cells are strongly eosinophil. 

2. The Arrangement of the Cells. — A definite alveolar arrangement is readily 
made out and persists in most parts of the section, though in places irregular cellular 
patches occur as the result of destruction of the alveolar walls. 

3. The Type of Blood-vessels. — ^The blood-vessels in the main are well formed 
and are typical enough of spermatocytoma as usually depicted, or of carcinoma ; 
but here and there they are of the more embryonic type associated with sarcoma, 
though confined to the scanty stroma and not appearing between the individual celts. 

4. The Remains of the Testis. — Testicular substance can be identified as scanty 
seminiferous tubules located near the upper pole in a portion of the section separated 
from the rest by an indefinite capsule. Some of these tubules show active prolifera- 
tion (spermatogenesis) of a fairly normal type, recalling strongly the features of the 
neoplastic tissue described above, but, what is more significant, a few tubules contain 
clumps of cells indistinguishable from those of the malignant tissue. If the appear- 
ances just detailed are correctly interpreted, then the tumour is certainly a spermato- 
cytoma, and these isolated tubules form the link between the normal and the 
malignant. A few degenerated tubules also persist at the lower pole. 

5. Other Elements. — ^None appear in the various sections indicative of a tn- 
dermal origin. 


Now let us consider alternative diagnoses : — • 

1. The Cellular and Vascular Characters.— The cells as described may 

preted as evidence of a sarcomatous process. Indeed, there is little doubt t a 
first sight the tumour would be regarded by many as a large round-celled sarcom.j 
exhibiting an alveolar arrangement. The blood-vessels are in the mam too i'c 
formed for sarcoma, and alternatively it stands interpretation as an cm 
carcinoma, thus providing an illustration of the difficulty of differentiating e wc 
sarcoma and carcinoma testis. . . , 

2. The Remains of the Testis.— The fact that testicular substance is 

the upper pole of the testis and is separated from the main mass by an im ’ . 

capsule may be variously^ regarded. It may represent the remains of the es 

has been isolated by' the overgrowth of an encapsuled tumour, as is 

with teratomata. The tumour, then, is most likely to be an embryona '• 

of teratoid origin, but at the same time it is possible in a compartmen « 

the testis, which is divided into a number of lobules by fibrous septa, or , 

sarcoma, or spermatocytoma to involve only a part of the onnearariee of 

progresses it may crowd one sector to the periphery ami leim ‘ ‘ ‘/jljroiu 

encapsulation by a condensation of fibrous tissue which really' r-p 

partition. 
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Comment . — ^The balance of evidence is in favour of spermatocjdoma 
arising from an exaggerated process allied to spermatogenesis, and the 
testicular substance near the upper 
pole provides the link in the conver- 
sion of the seminiferous tubules into 
the malignant germinal tissue. 

o o 

Specimen 2. — (Labelled round-ceUed 
sarcoma.) The tumour rvas removed from 
a man, age 52, who for three years had 
noticed that the right testicle was swollen 
and hard, though not painful till the last 
two months. 

iLvcnoscopic. — ^The specimen is bisec- 
ted, is roughlj’- pear-shaped, and the size 
of the closed fist. The cut surface is firm 
and fleshy, -with scattered paler patches 
and occasional small limmorrhages. The 
epididynris is incorporated and indistin- 
guishable. A small piece of granular tes- 
ticular substance persists at the lower pole. 

Mickoscopic (Figs. 208, 209, 210). — 

The structure in the main is that of an 
alveolar carcinoma, though there are 
abundant encephaloid areas. The cells 
are of the germinal tj-pe, rounded with 
clear ej-toplasm and a large round deeply-staining nucleus. In some areas the 
alveoli are small and resemble cross-sections of the seminiferous tubules, and in 



Fig. 20S . — Specimen 2. Seminiferous 
tubule from remains of testis at lower polo 
showing proliferiition of the germinal cells 
and invasion of stroma. 



I* to. 203. — Same tumour. Alveolar for- 
nuuiou still present though the walls of the 
u ulos have mostly disappeared. Tubules 
iraubvcr^clv. 



Fig. 210. — Same tumour. Tubules cut 
mostly longitudmally, the germinal cells 
appearing as broad sheet-^ uith .-^anty 
stroma. The tumour cells in / t<js. 2uJ anti 
210 appear identical with thu-? in Fi'j. 2uS. 


other parts take the form of long parallel columns, not unlike adrenal cortex, tliese 
appeanmees depending on whether the tubules have been cut transverselv or longi- 
tudinally. 
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mostly round or pyriform, but here and there are definitely spindle. In some amu 
the structure resembles adenocarcinoma and provides an intermediate pliase 
between the typical seminoma and the papillary adenocarcinoma described in the 
previous specimen. 

The early stages in the formation of a lymphoid stroma are well exhibited, the 
lymphocytes appearing along the line of the vessels in the supporting stroma. The 
testicular substance present at the lower pole is partly atrophied, but some of the 
seminiferous tubules show highly active proliferation. 



Fig. 215 . — Specimen 4. Section taken 
from remains of testis persisting at lower 
pole, showing seminiferous tubules. The 
germinal cells are proliferating, and in the 
largest tubule are beginning to burst through 
the thinned capsule. 


Fig. 2IC. — Same tumour. Tlio germinal 
cells retain a well-marked alveolar ionnutiun. 
Along the lino of the vessels in the stroma 
lymphocytes are beginning to appear — the 
forerunner of the lymphoid stroma seen in 
some other seminomatn. 



Fig. 217. — Same tumour, showing mixture of round and spindle cells. 


Comment — The tumour is a semiuoma, but presents variations Iroin 
the typical round-celled structure. It is noteworthy that this is ‘I- - 

tumour in the series labelled carcinoma, but parts might well s an 
tation as sarcomatous. 
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Sub-group : CAfiClNO-SAHCOMA. 

I propose now to describe a sub-group of germinal tumours imder the 
heading of carcino-sarcoma. These are essentially germinal-celled tumours ; 
but as there is a tendency in some quarters to ignore the sarcomatous poten- 
tialities of certain testicular tumours, it seems necessarj' to state emphatically 
that combuied carcino-sarcomatous features have been observed in a definite 
percentage of the present series. This peculiar feature as observed in the 
germinal-celled tumours should not be confounded with carcino-sarcomatcus 
features sometimes seen in the teratoid tumour group, where epithelial and 
mesoblastic elements may proliferate concuiTently and each element contri- 
butes to the mixture of malignancy. In the germinal-celled tumour the 
carcino-sarcomatous potentialities are inherent in the germinal cells them- 
seh'es, and the connecti^■e-tissue stroma takes no part in the formation of 
the combined tumour. 

It is a striking fact in the literature of ‘medullary’ testicular tumours 
that doubt often arises as to whether a particular tumour is a carcinoma or 
sarcoma. So acute an obser\'er as Billroth said that he was often in doubt 
as to the precise nature of the medullary tumours. This difficulty is a real 
one and has coloured much of the literature, individual bias accounting for 
the conflicting statements as to the i*elative frequency of the two groups. 
Turning to recent papers. Tanner found 62 per cent of 101 tumours to be 
germinal carcinoma, while Bulkeley^ regarded 40 out of his 59 cases as sarco- 
matous. Nicholson is much nearer the mark with 25 carcinomata (germinal) 
to 7 sarcomata (or S, if includuig one beginning m the epididj^mis). I would 
draw attention to the fact that all the germinal tumours described and figured 
in this series, with one exception, liave come to me from a variety of sources 
with the attached diagnosis of round-celled sarcoma, and it is impossible 
not to assume that there must be some sound reason for such unanimity. 

Definition of Carcino-sarcoma.—This term is applied to certain tumours 
in which carcinomatous and sarcomatous features are blended. The cells 
in most are of an epithelioid character, but sometimes are of the large round, 
less often small round, oval, or coarsely spindle type so suggestive of sarcoma. 
In some cases an api)earance of a firm granular or reticular matri.x can be 
seen between tlie individual cells, even when tliesc are typically epithelial, 
but it should be noted that this appearance is often seen in the cells of the 
seminiferous tubules. The blood-vessels may be of a mi.xed type in the same 
tumour. Well-formed or even thickened vessels often predominate, but may 
be associated in other parts of the growth with vessels of an embryonic type 
formed of a thin layer of endothelial cells set end-to-eud. though the vascular 
chinks a])j)earing between the individual tumour cells so characteristic of 
sarcoma are not often seen. 

It is not uncommon to see in definitely carcinomatous tumours a patchy 
degeneration, areas of well nourished, deeply staining neojffastie cells alternat- 
ing with ilegenerated, granular, poorly staining tissue. These appearances 
suggest that the tissue furthest removed from the vascular supply degenerates 
from deficient nutrition, for tlie deeply staineil tissue is often aggregated in 
the form of noilules around thin-walled vessels. This appearance has been 
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described as angio-sarcomatous, but certainly occurs in undoubted carcinonia 
In other tumours of the pajaillary adenocarcinomatous type a spurious peri- 
theliomatous appearance may be produced by cross-section of tlie papilhu if 
they possess a highly vascular core. 

The most reasonable explanation of these combined charaeters as 
observed in the germinal tumours is supplied by the mesothelial origin of the 
secreting elements of the testis. If we turn, for example, to the adrenal wc 
find a parallel, for the adrenal cortex is developed from inesothelium. Certain 
cortical adrenal neoplasms may display sarcomatous features, though in the 
main the acquired epithelial eharacters predominate. Adami® has coined 
the term ‘mesothelioma’ for tumours derived from mesothelial structures, 
and as such structures play a dominant role in the development of the body 
of the testis we may reasonably expeet to find some tumours displaying 
combined carcino-sarcomatous features, although, as in the adrenal, the 
acquired epithelial characters usually predominate. 

So far as the evidence of metastasis goes, some tumours probably' spread 
both by the blood- and ly'mph-streams. In two personally observed eases 
of carcinoma exhibiting partial sarcomatous features, metastasis involved 
both the lumbar glands and the liver. The majority of cases, however, 
behave as cancers, and metastasis usually first involves the lumbar lymphatic 
glands, though it is interesting to note that the traditional sarcoma testis, 
like round-celled sarcoma (?) of the thyroid, has in the past been credited 


with 'a special tendency to spread by the lymphatics. 

The following two specimens are 
described as examples of careino-sar- 
coma. They are essentially' germinal- 
celled tumours in which sarcomatous 
characters are accentuated, and differ 
only' in degree from the tumours 
previously described : — 

Specimen 5 . — (Labelled round-celled 
sarcoma.) The tumour was removed 
a man, age 4G, who for three years ba 
noticed gradual enlargement of the tes- 
ticle. The inguinal glands on the .wme 
side were involved, and there was also a 
mass in the lumbar region. Castration 
was performed to relieve the patient o^ 
the pain and discomfort caused by tne 
weight of the tumour. . 

]\I.vcROSCOPic. — The specimen is 

Fig. 2 is. — Speci/nen 5. Shows recogniz- sected and is roughly' the SVIC o a 

able seminiferous tubules persisting in ono ostrich’s e"" The cut surface IS ills- 

area of the tumour. jobuTated. The greater part ol 

the tissue in the lower t'vo-thirds has the 

appearance of being encapsulated, is split into lobules by fibrous septa, 
hmmorrhagic infiltration and several patches of softening and others P'' ” .„„s. 

ated tissue. The tissue forming the upper third is firm and more lioi >„ 

The epididvmis is fused wth the tumour. . . ,..,ftin- 

Microscopic (Figs. 218, 219, 220).— The structure is that of a f p,,. 

oma, but certain areas are so distinctly sarcomatous in type as j 
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existing diagnosis. The cancerous areas appear both in the scirrhous and encepha- 
loid form, and the cells are deflnitelj’- germinal in tj-pe. 

Sarcomatous features are e\-idenced by (a) round-celled characters — spindle in 
some areas, (6) embrj’onic blood-vessels and haemorrhagic infiltration, (c) inter- 
cellular matrix. The inguinal glands show marked invasion, also of mixed character. 




Fig. 219. — Same specimen, showing round- 
celled structure and thin-walled vessel. 


Fic. 220. — Same specimen, showing mixture 
of round and spindle cells. 


Comment. — This particular tumour, derived undoubtedh’ from germinal 
cells, exhibits a structure which may with justification be described as carci- 
nomatous or sarcomatous accordmg to 
individual bias. I regard it as a car- 
ciuoina arising from germinal cells, but 
exhibiting marked sarcomatous ten- 
dencies. Such a tumour can only arise 
from cells which possess both epithelial 
and mesoblastic potentialities, and the 
mesothelial tissue from which the 
secreting cells of the testis develops is 
the only likelj’ source. 

There is metastatic invasion both 
of the inguinal and lumbar glands, 
which serves to indicate the pre- 
dominantly carcinomatous character 
of the tumour. 



Specimen C. — (Labelled round-celled 
s;\rcoma.) The specimen comprising the 
testicular tumour, spermatic cord, and 
assoeiateil mass of lumbar glaiuls was 
obtained post mortem, and the age of the 
liatient is not stated. In addition to the 
lumbar metast;vsis there were also secondary 
^I.vcuoscoi’ic. — The testicular tumour 
VOL. xm.— NO. 50. 


Fig. -il . — Spicimcn Shows round- 

celled structure anti cajiillarif.-s linctl by 
tliin spindle cells. The tumour is old, aiul 
the cells are not ^o large .is m the previous 
recent ."i^ecimcn. 

deposits in the liver, 
resembles the previous specimen in 

20 
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size, and, as in it, the cut surface is divided into a lower lobulated area umler-oin - 
cystic degeneration and an upper solid area. The epididj-mis is incorporated “ ’ 
Microscopic (Fig. 221). — 

Testis . — ^The structure is that of the specific germinal tumour and is pattlv 
alveolar and partly encephaloid. Parts of the tumour are decidedly sarcom!uuu< 
if importance is to be attached to embryonic blood-vessels and to spindle-celled anas' 
Lumbar Glands . — ^These are almost entirely replaced by neoplastic tissue dis- 
playing the same mixed characters. The hepatic deposits are not available. 

Comment . — The tumour is of the germinal-celled variety, but, as aitli 
the previous specimen, there is good reason for the existing diagnosis. Tlie 
metastases in the liver possibly stand interpretation as evidencing a blood- 
spread, in which case both elements of the tumour have produced metastases. 


GENERAL CONSIDERATIONS. 


Certain points arise for consideration out of the preceding examples, 
always remembering the danger of drawing inferences from comparatively 
few cases. 

1. The Age of the Patient. — ^\Vith only one exception these data are 
available, and the ages range from 39 to 52 years, with an average of 15. 
Nicholson, who accepted a germinal origin for his 25 carcinomata, found the 
average age incidence to be 43 years, and Schultz and Eisendratld® give it as 
42-6 for the spermatocytoma group. These figures correspond closely, and 
we are justified in assuming that the specific germinal tumour develops most 
commonly in the forties, or in middle life, just when proliferative changes in, 
e.g., the mammary epithelium manifest themselves. At the same time it 
should be remembered that carcinoma of teratoid origin is also apt to declare 
itself in the same decade. 

2. The Duration of the Tumour. — ^Reference to the quoted histories 
makes it clear that enlargement of the testicle had been noticed for a com- 
paratively long time — three years in two cases and two j'ears in two others. 
For what it is worth the inference here seems obvious that the specific germinal 
tumour is apt to be slow-growing. In three .years Specimen 2 had on \ 
reached the size of the closed fist, and in two years Specimen 3 had on \ 
reached the size of an orange. 

The teratoid carcinoma, on the other hand, arising in the fourth (or any 
other) decade, advances much more rapidly''. Two e.xamples will sufiice o 
illustrate this point. The first reached the size of a small melon in six mon n 
and had already invaded the inguinal glands. The second attained t ic size 
of the closed fist in four months and had already fungated through t le sero am 
and invaded the inguinal glands. In each case the epididymiis nas usee am 


indistinguishable. t i u !t,r 

3. Involvement of the Epididymis. — French writers, Jeanbrau 
example, state that the epididymis long remains free in speimatoey ori^^ 
This is certainly’’ true of the smaller examples {Specimens 3 anc ■ ), ni 
a tumour is of long duration and has attained a large size it iisua y in . 
and incorporates- the epididymis. Whether the epididymis iemain.s t 
not seems to depend partly on the site of origin of the tumour 1’'’““'^'’ 
body of the testis, and partly on its duration. If the bias onia oi .■> 
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begins in or near the rete, as is usually stated, it naturally would be likely 
soon to infiltrate the adjacent epidid^nnis, but with a more central origin the 
epididymis would probably escape till late in the disease [Specimen 2, of three 
years’ duration). 

■i. Macroscopic Appearances, — The germinal timiours are tj'pically solid, 
and the cut surface firm, fleshy, and homogeneous except for occasional 
wliitish areas indicating patchy degeneration. The cut surface is often 
traversed by fibrous septa producing distinct lobulation, and sometimes 
imparting lobulation to the surface of the tmnour. Occasionally softening 
and cystic degeneration may be present, but they are late developments. 

5. Microscopic Appearances. — ^These may be considered under the 
following heads : — 

a. Characters and Variations of Cells . — It is reasonable to expect that 
the influence of tlie blastomatous process may produce variations from the 
absolutely typical seminiferous cell, and this probably accounts for the fact 
that some germinal tumours are predominanth’’ composed of large cells with 
a clear cytoplasm of the spermatocyte type, wliile others are composed of 
smaller cells with large darkly staining nuclei and much less c\'toplasm, 
while in others again the cells may appear in parts of a remarkably large, 
rounded, polygonal, or pyriform type. The mesothelial origijr of the germinal 
cell supplies sound reason for individual variations, and I am inclined to 
believe that reversionary tendencies play a large part in the productioir of 
the so-called lymphosarcoma testis. All through tlu’s group, as described 
previously, it is impossible to ignore the fact that we are dealing with cells 
which in some areas of the same tumour may be predominantly epithelial 
and in others sarcomatous, and if we allow full scope to these two poten- 
tialities we may reasonably expect, and do find, tumours ranging from adeno- 
or adenopapillary carcinoma down to othcre composed of small round cells 
hardly, if at all, distinguishable from lymphosarcoma, yet all arising from 
germinal cells. 

The germinal cells, when lying loosely as seen in thin sections, are clear 
cut and free from any Intercellular matrix. AVhen closely packed, as in 
cneephaloid patches, the cells tend to become polyhedral from mutual 
pressure and assume a mosaic appearance, and a fine granular or even reti- 
cular matrix ai)pears between them. This appearance, however, is commonly 
observeil in normal seminiferous tubxdcs, and I anr not inclined to attach 
much importance to it as evidencing sarcomatous tendencies, but regard it 
as a degeneration product thrown out from the cells under pressure. 

It is an interesting feature in some of these tumours that many of the 
cells are strongly eosinophil. Southam aiul Linnell mention this point as 
sui)pt)rting eareinoma. and it has been observed in several of the jjrescnt 
series. It may be noted that in .some control sections of normal testes the 
cells ol the seminilerous tubules have been noticeably acidophil. 

/). .Inaimcmcnt oj Cells . — In the early stages of the tumour, .and some- 
times even in the advanced, the tubular or alveolar arrangement is often 
])rcser\Hai. so that portions ot the .sjjcrmatoeytoma mav differ from normal 
testicular suljstanee only in a greater germinai-cell content and a correspond- 
ing reduetuin in the su[)[)orting stroma. Depending on the wav in which the 



300 THE BRITISH JOURNAL OE SUEGERT 

tubules are cut, a markedly alveolar arrangement may predominate or tlu 
germinal cells may appear in closely-packed parallel sheets, separated hv 
vessels enclosed in a scanty sti’oma, reminiscent of the adrenal cortex. E 
advanced stages and in rapidly growing tumours all alveolar arran»emeiit 
may be lost except in scanty patches, and a predominantly eucephaloid 
appearance results. 

c. Retrogressive Tendencies. — ^These are occasionally observed in areas of 
these tumours. The connective-tissue stroma appears to gain tlie upper 
hand, and as it grows strangles the germinal cells, which become smaller, 
irregular, and granular. 

d. Type of Blood-vessels. — It is stated that the blood-vessels in tlie 
specific germinal tumour are rvell formed and typical of carcinoma generally. 
This is true up to a point, but does not go far enough. In early cases die 
vessels are xvell formed in the main, but it is nearly always possible by repeated 
sections to find areas in which they are embryonal in type, and in other cases 
thej'' may be typically sarcomatous. Consequently, too much stress should 
not be laid on the blood-vessel type in the diagnosis of seminoma or spermato- 
cytoma, and, furthermore, these vascular peculiarities are likely to lead one 
astray in the interpretation of the small round-celled type of tumour resembling 
lymphosarcoma. 

e. Lymphoid Stroma. — Chevassu describes a lymphoid stroma as a feat\irc 
of the seminoma, and Ewing of embryonal carcinoma. All stages of its forma- 
tion may be traced in the present group. In the beginning the lymphocytes 
appear along the lines of the vessels in the scanty stroma, and gradually 
accumulate and proliferate as the stroma and contained vessels disappear 
from the picture. Ultimately the lymphocytes come to form an interlaeiiig 
network enclosing individual alveoli or groujrs of alveoli. This iicculiar 
condition, I think, is best regarded as a connective-tissue reaction which seeks 
to confine the activities of the tumour cells — on the same lines, for e.xample, 
as the round-celled barrier opposing the downward growth of the epithelial 
cells in a cancer of the lip or toirgue. 

In addition to, or apart from, a scanty or abundant lymphoid stronia, 
it is not uncommon to see nodules of lymph corpuscles scattered irregular) 
through the tumour tissue. _ . , 

Heterologous Elements. — None appear in the various sections c.xanuiiec 
from the tumours of this group, but it must be freely admitted in lainvcbb o 
the teratoid theory that an elaborate examination to exclude their po.ssn e 
e.xistence has not been attempted. At the same time my experience ras jeeii 
that with the teratoid group piecemeal examination of different areas o a 
tumour invariably reveals its teratoid nature. Allowing for t le 
tions in the methods of examination, it seems reasonable to ''' 

those tumours are homologous, and arise from the germma ce s o 

seminiferous tubules. i • i i . rpcentlv 

Choice of a Name.— The term ‘ spermatocytoma ’ Y, • • to 

come to be widely applied to these tumours of germinal-ce origin 
objection. It implies a tumour composed essentially o ® and 

spermatocytes, i.e., large r'onnded cells -with a big darkly staining 
a considerable amount of clear c)doplasm. Some germma union 
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condition, but otliers do not and are composed of much smaller cells, and in 
others again the cells may assume giant proportions. All these are more 
probably variations from the germinal cell arising at some phase of the sexual 
cycle. 

Chevassif s choice of term, ‘ seminome already anglicized to ‘ seminoma ’, 
is preferable, because it only implies an origin from seminal cells and leaves 
more latitude. In many respects these tumours would be most accurately 
described under tlie heading of ‘ mesothelioma ’ to indicate their fundamental 
origin and tlieir frequently combined carcinomatous and sarcomatous characters, 
but this term is not likely to gain popular acceptance. Short of it, seminoma 
is the best and most comprehensive term, and allows scope for mdividual 
cell variations. 


CONCLUSIONS. 

1. The seminoma or germinal-celled tumour is one of the two common 
neoplasms of the testis, the other being the teratoma and its many variations, 
discussed in a previous communication. 

2. Origin . — It arises from a proliferation of the cells of the semhiiferous 
tubules in precisely the same way as glandular carcinoma of other organs. 

3. Jgc Incidence . — It declares itself most frequently in the fourth decade. 

•1. Hole of Groictli . — It advances more slowly than teratoid carcinoma. 

5. Slructure . — It presents in the main a specific structure which may be 
definitely related to the seminiferous cells, but is subject to certain variations 
in type. 

0. Carcinoma or Sarcoma ? — Carcinomatous features usually prevail, but 
it is common to find mixed histological characters in the same tumour. This 
feature is ]>robably related to the mesothelial origin of the senrinal cells and 
to reversionary tendencies. 

7. Meta.sta.se.s . — Most gerininal-ccllcd tumours behave like cancer and 
spread by the lymphatics. Occasional spread by the blood-stream is to be 
related to sarcomatous characters. 

The photographic work has been done by Mr. Frank Pettigrew, Technical 
.Assistant to the Department of Surgery, to whom I am greatly indebted for 
his skill and care. 
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LYMPHATICOSTOMY FOR PERITONITIS.* 

By C. HAMILTON WHITEFORD, PLYaiouTir. 


Lyjiphaticostomy is the operation of exposing and draining the cervical 
portion of the left thoracic duct. The operation aims at diverting from tlic 
blood-stream bacteria and toxins absorbed from inflamed peritoneum ami 
intestines, and was performed for the first time for peritonitis by Costaiu, 
of Toronto, in October, 1922. 


ANATOMY OF THE THORACIC DUCT.’ 

The anatomy of the cervical portion of the duct varies greatly. Wyllys 
Andrews^ states that the duct may be double or even triple. The rigid duct 
may be equal to, or more developed than, the left. The duct may enter the 
subclavian vein by two or three branches, or may enter a vein other than 
the subclavian. Regarding the relative frequency of these variations, Wyllys 
Andrews^ quotes the results of several seines of dissections. In one series of 
40 cases, in 18 the duct had two branches, and in 9 of these 18 tlie duct 
re-united ; 7 had two insertions into the vein, and 2 had four insertions, hi 
another series of 24, the duct was branched in 6. In a third series of 17, the 
duct was branched in 8. Gerrish® considers that “The size of its terminal 
jDortion depends ujion the presence or absence of branches given off to the 
veins as it rises through the thorax”. 

Costain^® supplies the following details : “There is a suction force on llie 
thoracic duct, due to the venous bloOd passing the opening of tlie duct, similar 
to that created by the Sprengel pump. In lymphaticostomy the ligature cub 
off this suction, and when the duct is opened there is a flow of lymph. 1 
duct does not become distended when ligated, and the lymph-flow is less than 
one would expect from observing the flow through the duct before ligaturing 
and opening. [If this suction is the chief cause of the lymph entering t le 
vein, the profuse discharge, recorded in cases of lymphaticostomy with ligation 
of the duct, ought not to occur. Probably the respiratory movements are .m 
equally important factor. — C. H. W.] The normal duct is transparent, i » 
contents being visible. In peritonitis, however, the fluid naay be ’ 
and the duct may resemble a vein, and must then be distinguisiier > ■ 

position.” , f .f tint 

The difficulty of finding the duct in the cadaver is due to the ae 
the duct is collapsed, and in that condition resembles fibrous tissue, 
more difficult to find ,in the dog than in man. 


* A paper read before the Plymouth Medical Society, Marcli 1<, 
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EXPEfilMENTS. 

Costaiu-' produced in dogs a septic peritonitis which, when untreated, 
proved fatal in about forty-eight liours. Ligation and drainage of the thoracic 
duct performed during the first twent 3 '-four hours (without drainage of the 
peritoneal cavity) saved manj’ of the dogs. 

tVilliamson and Brown,s in the Mayo Clinic, carried out e.vj^eriments on 
dogs in order to decide whetlier passage of bacteria from the abdomen to the 
lungs, via the thoracic duet, was a cause of pneumonia following abdominal 
operations. Tliey emplo\'ed the Bacillus prodigiosus as being not normallj* 
found in the alimentaiy canal, non-pathogenie, and easih' identified. M ith 
the thoracic duct opened, bacteria, either swallo^ved or injected into the 
jejunum or into tlie coloJi, were never obtained from the duct ; but bacteria 
injected into the jieritoneal cavit\' ajijjeared in h’mph from the duct two to 
four hours after injection, in -i out of S cases. 

CLINICAL CASES. 

In conditions other than pei-itonitis the duct has been opened in the 
neck: (1) For fat embolism b}' Wihns® ; the divided duct drained freely and 
closed after si.\ daj's ; the patient recovered. (2) In tlie course of operations 
in the supraclavicular area ; Frcdet’ collected 5S such cases, and of these 
only 5 died ; the majorit\- of the cases, when the fistula did not close spon- 
tancouslj’. were treated cither b\’ ligation of the duct or b\' compression. 
(.‘3) B\' accidental (non-operative) injury. (4) In cases of abdominal cancer 
(Jonnesco*). 

Becorded cases of human peritonitis treated by l\unphaticostom\* are few 
in number, and being ividely scattered throughout surgical literature are 
dinicult to trace. The following list of such cases has been collected, but 
makes no claim to completeness. 

I'aac 1 (t'()>tain“). — Pneumococcal peritonitis, in a girl, age 9. The abdomen 
was not opcratc<l upon, but the patient was exsanguinated and transfused. Pneumo- 
cocci (T\-pe IV) Here found in pus aspirated from the abdomen. Xo bacteria were 
found in the blood or in the lynipli, wliich was not tested for toxicity. Toxic 
symptoms rapidly dis;jppcarcd. Drainage from the duct, at first free, ceased on 
tile seventh day. On the twentieth day after operation the patient was discliarged 
cured. 


Costuili's Technique. — A thrce-incli incision is made along the lo\eer 
jiostcrior border of the left steruomastoid tnuscle. Blunt dissection e.xjjoscs 
the steruomastoid muscle, which is drawn forwards, and the omohyoid muscle, 
which is drawn uiiwards and backwards. The internal jugular vein, exposed 
down to its junction with the subclavian vein, is rolled forwards, e.vposing 
the thoracic duct. The duct is ligated with catgut dose to its termination, 
and a half-inch incision is maile in the long axis of the duct above the ligature. 
.V narrow strand of rubber is passed into the duct. The operation is performed 
under cither genera! amcsthcsia or local infiltration. 

Following C’ostain's lead, other surgeons have performed lymphatic-ostomy 
for jK-ritonitis. 
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Case 2 (Edwardsi"). — Puerperal pneumococcic peritonitis. Tlie patient, a-e 
17, was operated upon thirty days after confinement, under novocain ana-sthcsui 
On the third day improvement in the abdominal and general condition was marked 
and sustained. The wound healed by granulation, and the patient was dischar'’eil 
cured fifty-one days after operation. Glucose was given intravenously botli before 
and after operation. Transfusion of citrated blood was performed on the dav before 
operation. Blood cultures were negative, but the fluid from the duct contained 
pneumococci. Drainage from the duct was free during the first three days, and 
ceased on the eighth day. 

Case 3 (De Lee^i). — Puerperal peritonitis and septicaemia in a primipara, a!;e 
25. The primary septic focus was in the perineum, whence the infection spread to 
the peritoneum and blood-stream. Streptococci were found in the blood in pure 
culture. Under local anaesthesia, the patient being nearly comatose, the duct, which 
entered the internal jugular vein, was found with some difficulty and was drained. 
“ Within half an hour the patient’s mind cleared up, and she sat up and demanded 
food. In about eight hours, however, coma returned and she died the next morn- 
ing ”. The fluid from the duct was profuse but sterile. No operation was performed 
upon the abdomen. 

Case 4 (Cooke*-). — A man, age 48 ; septic peritonitis, treated by removal of a 
perforated appendix, the abdomen being closed without drainage. Lyniphaticos- 
tomy was performed immediately after the coeliotomy. “ The duct was ligatured 
off from the vein, slit up, and stitched to the skin ”. After a stormy convalescence, 
the patient was discharged cured, twenty-five days after operation. The duct was 
hard to identify, being “ delicate in texture and thinner than one expects ”. Heads 
of lymph were visible in the unopened duct. The patient having been dehydrated 
by vomiting and starvation, the flow of lymph became free only after twenty-four 
hours of continuous rectal saline. 

Case 5 (D. A. Mitchell*^). — A briefly recorded case of ruptured intestine ” of 
sixty hours’ duration, with loss of liver dullness. After lymphaticostonw the patient 
lived twenty-four hours, during which time the duct drained freely. The dilficulty 
of the operation lay in having to work “ practically behind the clavicle ”. 

Case 6 (Alexander iMitchell**). — Pneumococcal peritonitis in a girl, age 4 years. 
Cceliotomy evacuated a large amount of pus. A drainage tube w’as passed into the 
pelvis through the lower angle of the incision. Improvement, local and general, 
followed, and lasted for a week. Then the abdomen again became distended and 
painful, with rise of temperature and pulse. Lymphaticostomy was perforiiusl 
fourteen days after the coeliotomy. Lymph drained freely, with general and local 
improvement for five days. Then, “ although the abdominal condition appeared to 
be most satisfactory, and the child was taking abundant nourishment by the inout i, 
she seemed to be getting weaker and to be losing weight rapidly”. A free now o^ 
lymph continued up to shortly before death, w'hich occurred nine days after le 
lymphaticostomy. Pneumococci (Type II) were found in the abdominal pus. - n 
organisms were found in the lymph. 

Mitchell says : “From observation of this case alone, the impression ^^as 
that the lymphaticostomy had a remarkably beneficial effect on tlic course 
of the peritonitis, but that it seemed highly probable that the continuous 
discharge of lymph from the thoracic duct was the ultimate determining cause 
of the patient’s death.” Also: “The main difficulty seems to me to Jt. 
what is going to happen to the patient if his duct fistula docs not hea " leii 
his abdominal condition improves. If the discharge of lymph continues or 
more than a few days, it is obvious that the loss of tlie essential fooc con 
stituents must be a very serious matter.” He asks for Costain s opinion 
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to what happens when the fistula ceases to discharge, and whether it is possible 
that the hgature on the duct is absorbed and circulation through the duct 
resumed. 

Casa 7 (Costain^^). — A second case of recovery, in a boy, age 10 years, who, 
after four days’ illness, had coeliotoniy performed, disclosing a ruptured appendix 
and diffuse peritonitis. The appendix was removed, wth drainage both of the 
peritoneum and the terminal ileum. On the day after the coeliotomj-, since he was 
going downliill, lymphaticostomy was performed* under gas and oxj-gen. A strand 
of silkworm gut was passed down the duet for about 1 in., a rubber tube being 
threaded over the silkworm gut down to the duct. Xo mention is made of ligation 
of the duct close to the vein. Xo bacteriological findings are given. The flow of 
lymph was profuse for forty-eight hours and had ceased by the fifth day. The tube 
and silkworm gut were removed on the second day. Recovery was complete, 

Mackenzie'® has performed l\Tuphaticostomy twice, but does not give 
details or results. He mentions the technical difficulties in identifying the 
duct on account of its small size and thinness, and of inserting and retaining 
the rubber drain in the duct. To overcome the latter difficulty he advocates, 
but has not tried, a tapering cannula with a bulbous tip which is retained 
in the duct by a fine catgut ligature. The eannula, being made of silver, can 
be bent to fit the wound. 

The writer has knowledge of two other cases (not \’et published) of peri- 
tonitis treated by lymphaticostomy. Both died. 

COMMENTS. 

In the above collection of 11 cases, details are available in 7, with 
deaths and 1 recoveries (Cases 1, 2, 4, 7). In 3 cases the infection was 
pneumococcal, and of these. 2 (Cases 1 and 2) recovered. In none of the 
7 cases is there a record of e.xamination of the lymph for to.xicity. Such 
examination is especially called for when the lymph is found to be 
sterile. The effect of the lymphaticostomy on the peritonitis is difficult 
to estimate, especially when, as in some of the eases, the peritonitis has been 
treated by emliotomy. But it is to be noted that the peritonitis was not 
treated by abdominal operation cither in Costain's experiments on dogs, 
or in Cases I and 2, which recovered. Equally difficult is it to sav, in 
regaril to the eases which died (except in Case 6). whether, or to wliat extent, 
tlie lymphaticostomy contributed to tlie fatal termination. Excluding the 
pneumoeoeeie patients, the cases which died without drainage of the abdomen 
raise the ipiestion whether the omission of drainage did not deprive these 
patients of a possible chance of survival. The amount and duration of the 
lympli-llow from a jiartially or totally divided thoracie duct probablv depends 
largely npon the anatomical arrangement of the lympliatic system. 

In any given ease of lymphaticostomy. and in cases of fistula following 
unintentional surgieal injury or accidental trauma, it is usually imimssible to 
say whether the duet consists of a single trunk or of several branches, while 
exee])t in lymphatieostomy it is known only rarely whether the duct has been 
l)arlly or completely dividetl. 

In eases which survive, with closure of the fistula, there are tlwce possible 
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routes for the chyle, which may reach the blood-stream by: (1) Otlier branclics 
existing in the left side of the neck ; (2) The right duct or thoracic veins, bv 
enlargement of branches of communication within the thorax ; (3) Its ori''iiial 
course, the injured duct undergoing repair ; and (4) Any combination of tliese 
three routes. In regard to route 3, it is known that, throughout tlie bodv. 
small ducts, even when tightly ligated, occasionally manage to re-estaWidi 
their lumina, but such restoration of the lumen takes time and cannot be 
relied on. Also, it is a clinical fact that a small duct incised in its loner axis 
has a strong natural tendency to heal without serious stricture, pro^•i(lc(l 
there is no complete obstruction of its lumen. 

In lymphaticostomy, since there is always the possibility that tlie duct 
which is drained may be the chief route for the chyle, a permanent obliteration 
of the lumen, either by tight ligation or transverse division, involves the risk 
of depriving the patient of a large amount of nutriment. An operation 
which (as in Case 6) rescues the patient from peritonitis, only to kill him by 
starvation, is lamentable. Preservation of the lumen of the duct uould 
provide a definite chance of some, at least, of the chyle reaching the blood- 
stream by its accustomed channel. 

It appears desirable to provide during the lymphaticostomy : (1) For 
preservation of the lumen of the duct ; (2) A simple method of stopping, at 
any given moment and without further operation, the escape of chyle from 
the fistula. The writer ventures to suggest that these two ends miglit be 
attained by the following modification of Costain’s technique. For a large 
duct, employ the cannula suggested by Mackenzie. The larger the duet, tlie 
less difficult its intubation and the greater the probability that the duct is 
the chief route for the chyle. The cannula is advocated, not so much on 
account of difficulty in inserting the rubber drain (Mackenzie’s reason for using 
the cannula), as because the cannula renders superfluous the ligature on the 
duct close to the vein. The bulbous tip of the cannula is retained in the duct 
by a catgut ligature tied as the first half of a surgical knot, the ends being 
left long. The catgut, hardened to resist absorption, must not be so line as 
to cut easily into the duct walls. For removal of the cannula, the knot is 
loosened and the ligature is left in situ, encircling the duct. Should the 
discharge from the fistula continue for so long a time, or in such an amount, as 
to endanger the patient’s nutrition, the escape of chyle can be stopped b\ 
tightening the ligatrrres. Should the fistula close spontaneous^, the ligatuie 
can be easily removed. If experience proves that the segment of duct com- 
pressed between the ligature and the cannula tends to become necrosed, an 
extra ligature placed loosely round the duct above the cannula during t ic 
lymphaticostomy will provide a means of closing the fistula. 

When the duct is too small for intubation, a loop or strand of silkworm 
gut takes the place of the cannula, and two ligatures similar to that prc\ lous > 
described are placed loosely round the duct on each side of the fistu a. m 
distal ligature is tightened only when the flow from the fistula is so s ig i a' 
to suggest that an appreciable amount of lymph is still flowing past t le is u a 
into the vein. The proximal ligature provides for stopping the fion rom ic 
fistula. The ligatures, when no longer required, can be removed n ooscn 
their half-knots. 
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Proximal ligation of the duct, although stopping the external loss of 
chyle, does not necessarily imply an immediate restoration to the blood-stream 
of an amount of chyle equal to that which has been escaping from the fistula. 
The amount of chyle returned at once to the circulation depends largely on 
whether competent accessory Ijunph-channels already exist or have to be 
developed. Tliis, in any given case, is an unknown factor. The records of 
accidental injuries to the duct wlu'ch healed without ligation suggest that the 
omission of the ligature on the duct between the fistula and the vein entails 
onlj’- a theoretical risk of air entering the vein rda the fistula. 

INDICATIONS FOR LYMPHATICOSTOMY. 

Costain^ says : “The indications for the operation are not yet clear”, 
and that surgeons are not unanimous in accepting the theory that most of 
the post-operative symptoms regarded as complications are due to septic 
absorption. He considers the operation to be indicated in : — 

1. Secondary peritonitis, as in Cooke’s case {Case -t), as an adjimct to 
dealing with the condition locally. In some cases cceliotomy and Ijunphati- 
costomy have to be done simultaneously. [In regard to Case 4, advocates of 
drainage will argue, not unfairly, that drainage of the peritoneal cavity might 
have obviated the lymphaticostomy. — C. H. W.] 

2. In all cases in which, after the abdominal operation, s\*mptoms of 
continued septic absorption persist. Lj-mphatieostomy should not be delayed 
until the patient’s condition is hopeless. 

3. “In primary peritonitis, especiall}^ tlie pneumococcic, in which the 
diagnosis is clearly established.” “ IVhen the diagnosis is doubtful, the 
abdomen should be opened first, in order to verify the cojidition”. 

Costain says in conclusion : “I believe that, with good judgement in 
election and skill in the performance, hmiphaticostomy will lower the mortality 
rate in diffuse peritonitis, by saving those to whom relief could not otheinvise 
come”. 


CONCLUSIONS. 

1. No general agreement has, as yet, been arrived at on the indications 
for lymphaticostomy. 

2. The e.xperimental and clinical evidence at present available suggests 
that a further trial of lymphaticostomy is desirable. 

3. .tiuch more clinical experience of lymphaticostomy must accumulate 
before the value and risks of the operation can be decided. 

t. Identification of the duct may be difficult. In at least 30 per cent of 
eases (nearly 10 per cent in the combined series quoted bv IVyllys Andrews) 
the ojK-rator must be prepared to find a duct which does not consist of a large 
single trunk opening into the subclavian vein. ° 

In recorded eases in which the escapijig lymph was sterile, the toxicity 
ot the lymph apj)ears to have beeji taken for granted. In records of future 
ea^e^. })roof of such toxicity should be given. 

0. IVnnauent or jirolongetl obliteration of the lumen of the <iuct. bv 
complete division or by ligature. a])j>ears to accentuate unnecessarily the risk 
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of a flow from the fistifla so persistent and profuse that death occurs from 
starvation. Preservation of the lumen might give the chyle a cliaiice of 
resuming, in part at least, its original route. Provision should be made 
during the performance of Ijrmphaticostomy for stopping the loss .of chvle 
without having to perform a fm-ther operation on a debilitated patient. ' .t 
technique which may accomplish this is described. 

Since the above was in t 5 'pe, the two following papers have appeared. 

H. H. Cox and L. B. BelP’ experimented with dogs on lines very similar 
to those of Costain, but failed to confirm Costain’s findings. They consider 
that the current of lymph is maintained bj’^ respiration, each inspiration 
producing within the thorax a temporary negative pressure which withdraws 
chyle from the abdomen. Fistulous drainage appeared to hasten the death 
of the animal, probably by starvation. Ligation of the thoracic duet pro- 
longed the lives of the dogs, probabl}’^ by retarding absorption of toxins. 
“ Suspended carmine particles and methylene blue were injected into the 
free peritoneal cavity, and in two cases appeared in the chyle from the 
thoracic duct wdthin five minutes. In two other cases it did not appear 
within forty-five minutes. The I’esults indicate that the rate of absorption 
through the thoracic duct is by no means constant.” 

L. D. McGuire^® conducted in the Mayo Clinic experiments with B. pro- 
digiosus in peritonitic dogs. He found that : (1) B. jprodigiosus was never 
found in l 3 miph from the thoracic duct ; (2) The to.xicitj'' of the lymph from 
the duct, tested by intravenous injection into rabbits, was practically nil; 
(3) Peritonitis in dogs was not benefited by lymphaticostomy. McGuires 
results differ from those of Williamson and Brown® in the Mayo Clinic. 
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LYMPHATICOSTOMY IN PERITONITIS. 

Bv ARTHUR COOKE, C.uibkidge. 

The efforts of general surgeons to reduce the mortality fi-om acute general 
peritonitis have been crowned with so much success during the last twenty- 
five years that we are apt to put the matter aside as sufficiently dealt with 
by prompt emergent surgery. It is a platitude to say that success largely 
depends on early diagnosis, efficient ti’ansport, and effective surgery. Where 
one of tliese fails to functioji. from ^vhateve^• cause, the fate of the 
inflammatory tj^:)e, of acute abdomen as distinguished from the obstructive 
tj^De is death from peritonitis in the majority of cases. No doubt other 
causes of death, too obvious to mention, play their part, but it wiU probably 
be geherallj’^ conceded that acute general peritonitis is the most frequent. 

On consulting the Registrar-General's Report for 1923, published in 1924, 
the following figures for England and Wales are of interest : — 


Deaths from appendicitis . . . . 2S26 

., „ duodenal ulcer . . . . 907 

,, „ gastric ulcer . . . . 2105 

,, ,, hernia . . . . 1738 

,, „ biliarj- calculi . . . . 1030 

„ ,, peritonitis (cause unstated) 417 

,, ,, puerperal sepsis . . 985 


In a previous year (1920) the deatlrs from gastric ulcer were classed as 
‘perforating ulcer of the stomach, 1975’, It is impossible to state with any 
degree of accuracy what number of deaths iii the abo^'e list was caused by 
peritonitis, but a moderate estunate would probably be one half, or about 

0000 : no excuse is necessary for recording cases which may point to a means 

01 reducing that number. 

Costain’s^ records of lymphaticostomy in dogs at the time of tying the 
iippendix with the object of producing general peritonitis are as follows : — 

T dogs had appendix and mesentery tied, with no lymjjhaticostomy : 
all died in forty-eight hours of peritonitis 

11 dogs had appendix and mesentery tied, with simultaneous lymphati- 
eostomy : 4 recovered, having developed thoracic duct fistula ; 7 
died without developing fistida of thoracic duct. 

7 dogs had appendix and mesentery tied, with lymphaticostomy twenty- 
four liours later : 3 recovered — all had duct fistula ; 3 died ■>vith no 
fistula, there being collateral flow of lymph ; 1 died from pneumonia. 

.\ssiiming for the moment that lymphaticostomy is advantageous in peri- 
tonitis. the difficulty in human surgery is to decide when general peritonitis 
's ol such severity as to demand this further operation in addition to removal 
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of the cause. To convey outside the bod}^ the main stream of lymph whidi 
is assumed to carry into the blood a considerable amount of the toxins 
absorbed from the peritoneum appeai-s desirable. No one would advoc.rte 
this remedy for a moribund patient ; no one would think it necessary for an 
appendicitis of good prognosis with a moderate peritonitis likely to bo con- 
trolled bj^ the ordinary methods. Betrveen these two extremes there is a 
fairly large class kiroum to surgeons engaged in active emergency work where 
the mortality may be easily gauged as over 10 per cent. 

The mode of death in general peritonitis requires consideration. Vomitiu" 
and stagnation of intestinal contents are prominent symptoms, but thev wonltl 
hardly cause death without the toxasmia which reduces the volume of the 
pulse and gives rise to the ashen grej’^ colour of the face. The contrast of .r 
patient with severe vomiting but no toxaemia maj- be studied in a case of 
vicious circle, rvhere the pulse remains good in spite of persistent vomiting. 
I have notes of such a ease which occurred iir 1906. Again, stagnation in the 
alimentary tract with distention is usualty overcome if there is no general 
peritonitis, and in most cases it does not produce the depression of toxamia. 

TECHNIQUE OF LYMPHATICOSTOMY. 

A sand-bag or firm pad is placed under the upper dorsal spine, and the 
head drawn back and to the right. A 3-inch incision is made along the 
outer edge of the left sternomastoid in its lowest part : by retracting it 
inwards and the omohyoid outwards, and a careful blunt dissection, tlie 
junction of the internal jugular vein with the left subclavian vein is easily 
found and may be maintained in a perfectR dry condition. This dry con- 
dition is important for discovering that delicate structure, the thoracic duct. 
It is to be found entering the posterior surface of the subclavian vein 
either at or near its junction with the internal jugular vein ; its size is 
no greater than a x'ery small vein ; its colour is yellow and it is neail> 
transparent. When found, its identity may be r-erified by putting a small 
pair of Spencer Wells on it close to its entry into the large vein. Lhuler 
these conditions it fills with yellow transparent fluid in less than a minute. 
Its distal end is tied off and a fine glass cannula is passed into the slit-up duct, 
and this severed and attached to the skin bj' a stitch. Failing the use of a 
cannula, which I have not yet found small enough, the slit duct is stitchci 
lightly to the edge of the wound. 

The poiirts to be remembered are : (1) A dry wound is neccssar\ ; (-) - 
light touch is needed in dissection, for as the duct is much more delicate t laii 
any other structure I have met with in general surgery' ; (3) Tlie c uc 
nearly empty owing to depletion of the patient by starvation and \ onn m . 

Professor Langley' has assured me that the way' to find the thoracic m 
in dogs is to give them a good meal of fats .two hours before the oper.i imi. 
The directly' opposite phy^siological conditions in a depleted patient ^ 

necessary to have an assistant and a good light. Li one case (Ca^e 3) 

I mistook the fine ly'mphatic trunk from the cervical glands for t ic mam c i ^ 

There are at least three points about this severance of the mam ^ y mp ' 
duct which require consideration: (!) The possibility of heamg. 
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ultimate neu' path adopted by the lymph ; (3) The presence of toxins in the 
lymph. 

1. In, the tiu'ee cases where a complete severance of the duet is believed 
to have been made, the amount of Ijmiph was not excessi\ e, not more than 
1 or 2 oz. a day. It diminished rapidly after the first few days, and the 
ivound, which was left widel}'' open at first, closed naturally in from two to 
three weeks without any fistula. Accidental lymphatic fistulie have been 
cured by various means, 3Iorgan, of Chicago,- adopting rectal feeding with 
success. This imitates the depletion found in patients suffering from peri- 
tonitis. 

2. The ultimate new paths for the l 3 Tnph are varioush' stated. Costahi 

believes that the right lymphatic duet is the alternative path. WendeP and 
V. C. Pennell (Cambridge School of Anatom}'-) state independently that an 
alternative lymph channel is to be found into the left azygos vein. Chnical 
evidence supports an alternative route : (a) Case 1 is in good health with no 
lymphatic oedema ; (6) Patients who have had severe operations on the 

posterior triangle, or gunshot womids with scarring, do not develop signs of 
lymphatic block. 

3. The presence of to.xins in the lymph must be accepted if Costain’s 
figures for tlie operation in dogs are credited. Lr future cases it is my 
intention to collect the lymph by means of a cannula and obtain if possible 
direct evidence of its toxicit}'. So far, cultures from the Ijunph in these 
cases ha\’c proved sterile. 


CASE REPORTS. 

Case 1. — Appendicitis with general peritonitis.* 

.\n agricultunil labourer, age 48, was admitted to .-Vddenbrooke's Hospital on 
.\pril 15, 1924, with a history that on April 13 he awoke at 2 a.m., with severe 
abdominal pain. In spite of that he got up and milked the cows. His bowels acted, 
l)ut he became progressively worse, with pain and vomiting, on April 14, and was 
admitted to hospital on the afternoon of .April 15. At tliis time there was consider- 
able distention of tlie abdomen, restricted respirator}' movements, especially in the 
lower abdomen, surface lu-pencsthesia in the left iliac region, and deep tenderness 
across tlie whole lower abdomen. Per rectum there was tenderness and a tense 
feeling in the pre-rcctal pouch. Pulse SS, regidar ; temperature subnormal ; tongue 
dry. .V large ficcal vomit occurred just before I examined liim. Unable to make 
any diagnosis other than ' acute abdomen’, I opened in the middle line and inspected 
ninneroiis coils of small intestine, all of which were acutely inflamed, distended, 
and deep scarlet in colour, wth occasional slight smears of pus. The appendix was 
perforated ; around it there were no local conditions other than those general to 
tile middle and lower abdomen. The appendix was removed and the wound closed 
without dniinagc, the severe distention causing the usual difficulties in such cases 
of abdominal wall closure. IIa\'ing decided that this was a case where recovery by 
the usual methods of after-treatment was almost out of the question, I proceeded 
to j)erronn C’oshiin's lymphaticostomy. 

I yxposed the junction of the internal jugular with the left subclavian vein, and 
identilied the thoracic duct by its position and by seeing it fill with beads of brilliant 
clear yellow tliiid resembling thin honey drained from the comb. The duct was 
ligatured oft from the vein, slit up, and stitched to the skin ; the wound was left 
open and lightly filled with gauze. A cidture from this Ivmph was proved next dav 
to he sterile. 
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On April 16 the patient was progressively more ill ; he was semi-conseioiis ii 
10 a.m. ; pulse irregular and feeble. There was only a small exudation from the 
wound in the neck. Abdomen still distended. At 11 p.m. he was still .semi- 
conscious, could just be roused ; chyle was discharging more freely from the neck' 
Respirations 28, pulse 128. The next day he was fully conscious, the pulse ha,i 
improved, though the abdomen was still distended. Chyle was pouring freely from 
the neck, a dirty white colour. 

April 19. — The distention was decreasing ; good result at last after numerous 
enemas and six doses of pituitrin at intervals. The neck was still dischargin'' freely 
Pulse good. ° ” 

April 23. — The distention had gone. There was discharge of pus from the 
abdominal wound and sudden diminution of chyle from the neck. By April 2(i the 
neck was practically dry ; the bowels acted daily. Since April 17 the tenii)cratiire 
had never been above 98-8°. 

i\Iay 10. — The patient was discharged from hospital with both wounds healed 
and normally convalescent. 


Commejit .- — The paucity of lymph in the first twenty-four hours in this 
case is explained by the fact that this man was depleted of fluid by staryatiou 
and bjr a large faecal vomit ; it was only after continuous rectal saline for 
twenty-four hours that lymph began to flow freely. No measures were taken 
to stop the flow of lymph, and this subsided in a week. 

A year later the man is in normal health. 


Case 2. — Puerperal septicaemia with general peritonitis. 

A. W., age 24, admitted under Dr. J. Campbell Canney on third day of septic 
puerperium after confinement (midwfe), April 27, 1924. Pain in lower abdomen, 
vomiting, temperature 103'4°. Immediate local uterine treatment. 

Fourteenth day : temperature has varied from 102° to 99° ; left knee effusion^; 
abdomen distended. Fifteenth day : abdomen more distended, temperature 101°, 
pulse 120. Dr, Canney called me in Avith a view to lymphatieostoiny. 'Ihe 
abdomen Avas enormously distended and tender, AAith no liver dullness. 

Opeh.ation. — T he thoracic duct Avas exposed, ligated distally, and the proximal 
part incised and sutured to the Avound. The abdomen Avas opened ; a large (luautitj 
of free gas and some pus escaped. A condition of general peritonitis Avith thin i)us , 
culture, B. proteus and streptococcus. Rubber drain left in. Pus and gas continued 
to discharge, and on the tAventy-second day, Avhen the AVOund Avas opened up again, 
a faecal fistula dcA'eloped. • , i- i . . i 

The lymphaticostomy hardly drained on the first day ; more fluid di.sclmrgci^ 
on the second day and for one Aveek. The general condition appeared to "'T™'!'' 
someAA’hat after the lymphaticostomy and abdominal incision until the twen a - i i 
day, AA'hen the respirations increased to 40 and 50, and the patient died on the ur \ 
second day Avith signs of pneumonia. 


Case 3. — Appendicitis with general peritonitis in a girl. 

J. D. A., age 4. Admitted Nov. 27, 1924, Avith a history of five days’ iUnc-ss, 

vomiting and abdominal pain. ino.'>’ 

On admission, pale, dusky complexion. Pulse ? 180, ternper.i i , 
Tongue coated AA'ith black fur (? bismuth). Abdomen A'crj' rigid, distem ei , 
all OA'er, especially in right iliac fossa. Liver dullness diminished. 

Operation. — .'Vppendicectomy ; appendix gangrenous. Genera izcc 
abdomen. Tube drainage. Lymphaticostomy perforined ; the lyinp i 
Avas very small and never gave a satisfactory floAV of lymph, " , ,„„i the 

drachms drained out daily for a fcAV days. The setoiidarv 

temperature fell to normal in fourteen days. About the L‘, ,,i| in.^hd 

abscess discharged itself through the Avound. The child left the ho. [ 
on Jan. 8, 1925. 
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Comment. — The general severity of the case and high mortality in young 
children led me to perform ■\vhat I believed at the time M’as a hTnjjhaticostomy. 
The poor llo\v of lymph makes it more than likel}* that the hmijih vessel from 
the cervical glands was ojjened. 

Case -I. — Appendicitis with general peritonitis. 

F. S., male, age 31. Onset with acute abdominal pain, April 1C, 1925. 

Admitted April 18, 1925. Patient collapsed, in great pain, with subnormal 
temperature. Board-like rigidity all over abdomen ; pain referred cliiefly to right 
iliac fossa. 

Oi’EK.vTiox. — Right pararectal incision caused a large quantity of foul-smelling 
purulent fluid to escape ; appendix completely gangrenous. All risible coils of 
intestine acutely inflamed with no closing off of purulent area. Tube drainage. 
Lymphaticostomy performed. 

April 29. — There has been quite satisfactoiy drainage of Ijnnph from the neck 
until to-day, when flow is only slight. Patient is now apparently making a good 
recovery, but temperature is 100-2“ at night and at times there is distention of the 
abdomen. Per rectum a soft indefinite swelling. 

May 2. — Patient feels very well and is able to read. Rather more swelling felt 
jier rectum. 7.30 p.m. : sudden urgent dyspnoea and death from pulmonary 
embolism. 

Comment. — This was a very severe case; toxa;mia with board-like 
abdomen, unlikely to recover. The patient reached semi-convalescence, and 
death from jiulmonary embolism on the fifteenth day after operation is no 
jtroof that the lymphaticostomy did not help him considerablj'. Possibly 
if the swelling in the pelvis, which was just palpable, had been drained, 
pulmonary embolism would not have occurred. 


SUMMARY OF THE FOUR CASES. 

1. Recovered. ai)parently as a result of lymphaticostomy. . 

2. Died of pneumonia and general e.xhaustion seventeen daj's after 
lymphatieostomy. which had produced some imjjrovement. 

3. Recovered in spite of lymphaticostomy only producing a slight flow 
of lymph. 

1. Recovered li-om all acute symptoms, and when convalescent died on 
the fifteenth day of pulmonary embolism. 
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A CONSroERATION OF THE HYPOPHYSIAL 
ADENOMATA.* 

By NORj\L4N M. DOTT, Edixburgh, and PERCIVAL BAILEY, Bosio.v. 

IViTH A Prefatory Note by HAR%^Y^ CUSHING, Bosto.v. 

PREFATORY NOTE. 

It is highly profitable at times for a cliief of service to play the part of 
b}^stander and to see what interpretations yomiger and fresher minds niav 
put upon matters in which he perhaps has somewhat fixed ideas. In asseni- 
bling for publication one’s own familiar case histories, impressions and 
opinions maj’’ be read into them, albeit unconsciously. Those who peruse 
these histories for the first time, never having seen the majority of tlie 
patients, are at least spared from anj’^ such prejudices in tlieir handling of 
the material. 

On this basis, jMr. Dott and Dr. Bailey have made the accompanying 
review of the cases discharged from the Brigham Hospital Clinic witli 
'\’’ei'ified pituitary adenomata. They give some new interpretations of these 
lesions and arrive at some novel conclusions, particularly in their creation 
of a third or mixed type of adenoma with a corresponding clinical syndrome 
which sliows a variable overlapping of the symrptoms attributable on the one 
hand to hy^Derfunction and on the other to hy|3ofunction. 

Even without the tell-tale signs of tumour, there is no mistaking a 
definite case of acromegah"- nor a definite example of pituitary insuHicieney, 
but Avhen we begin to split hairs over the intermediate clinical types whieli 
have been classified under the term dyspituitarism, we find ourselves in 
difficulties. We may see among these patients with pituitary adenomata 
overgrown iirdividuals who are at the same tune adipose and sexually dys- 
trophic. On the other hand, as in one case the authors have chosen to report, 
we may see individuals who are skeletally'^ undersized and y'et show no genital 
dy'strophy’’. jMoreover, they may be either fat or lean. In short, we art 
dealing with a complicated matter affecting growth, metabolism, and sexua 
development in which there is undoubtedly some intimate interplay between 
hy’pophysis and gonads. 

Since the publication of my monograyfir in 1912 there has been uo 
general assembly of cases from the Clinic, and, as the authors say, it is pro o } 
avise at preseirt to eliminate from discussion the many' hypophysial disori ifb 
due to other than an actual glandular adenoma and to devote one s atten lo" 
solely to the symdromes which accompany' this particular lesion. 

♦ From the Surgical Clinic of the Peter Bent Brigham Hospital, Boston, 

U.S.A. Presented before the Surgical Section of the .A.merican Jiemca 
June 12, 1024. 
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It is soinewliat disconcerting to realize how little advance in our kirow- 
ledge of these disorders has been made during the past twelve years. 

On the experimental side we have learned that extracts of the posterior 
lobe, contrary to the early interpretation of the physiologists, actually cause 
an oliguria rather than a poljuria, and this information has come to be applied 
in the treatment of diabetes insipidus. A somewhat academic discussion has 
arisen concerning the relation of diabetes insipidus to a lesion affecting the 
hvpophysis ^'ersus one affecting certain adjacent nerve centres in the hsijo- 
thalamus. But what is of greater importance, Evans has given the first 
experimental support to what has heretofore been merely an assmnption — - 
that the overgrowth which characterizes gigantism, and probably acromegaly 
as well, is, as long surmised, actually an expression of hj'perpituitarism. 

On the clinical side there has been a great improvement in cranial 
roentgenology, which has made it possible not only to have a better under- 
standing of the deformities of the sella turcica, but also to detect, in many 
cases, the suprasellar tumours of congenital origin which arise from relics 
of llathke’s pouch and which in childhood produce the standard examples of 
so-called Frolich's syndrome. Tliere has also been a gi’eat improvement in 
our operative procedures, a result of the surgeon's increased experience in 
exposing these lesions ; but beyond these few things our progi'ess in the 
I wclve years has been slight. We are far from having any e.xact knowledge 
of the chenristry of pituitrin — still farther from any knowledge of the active 
principle (or principles) of tlie anterior lobe which inlluences grouth. These 
objectives will be attained in due course, but there are many obstacles to 
surmount. 

In the before-mentioned monograph, a parallel was drawn between these 
hypophysial disorders and corresponding thyroid disorders, and I do not 
know that we can do better to-day, for we are not entitled to base too much 
clinical importance on histological studies, even such precise ones as Dr. 
Bailey has made. It will be recalled that our understanding of exophthalmic 
goitre as a state of hyperthyroidism goes back to Halsted's studies of e.xperi- 
mcntal thyroid hyijcrtrophy. and that Halsted himself, after twenty years, 
was unable to repeat successfully his early e.xperiments. and expressed himself 
as [)robably having misinterpreted them. As sliown by others, his original 
interpretation, not his later one, was correct. Judgement is difficult and 
experiment fallacious. 

Irom a therapeutic point of view, we at present stand in regard to 
hypophysial disorders about where Kocher and Keverdin stood when they 
began to operate on patients with goitre to relieve them from dyspna-a and 
other mechanical effects of the tumour. In the thirty years which have 
elapsed great striiles have been made in our understanding of the disorders 
ot thyroid lunetion. and mueh of our knowledge has been acquired as the 
imliieet outcome ot surgical procedures. It is probable, however, that opera- 
tions lor thyroid disease of one sort or another have reached their peak. ■ We 
have not only learned much regarding prevention, but even when goitre is 
establislu'd we now know that there arc other methods of treatment wliich 
prove effective in many eases. 

Though the problem is more liillieult. it is not at all unlikely that the 
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surgery of the pituitary adenomata will run a similar course ; and, prolitin.r 
by the experiences of the past with thyroid disorders, we may hope it will 
be a shorter one. At present, however, about the best we can do is to combat 
by some operative measure the loss of vision brought about by pressure 
of the tumefaction upon the chiasm. We know notliing of the underlyimr 
causes, so that prevention is beyond our grasp, but we arc at prck'iit 
encouraged to believe that certain of the adenomata are amenable to radiation. 
This, however, as seems to be true of the thyroid adenomata, may prove a 
disappointment, and that accidents may occur from too vigorous radiation is 
indicated by the experience in the case which the authors have selected in 
order to illustrate the condition of gigantism. 

It is such a combination of clinical and pathological studies as Jlr. Dott 
and Dr. Bailey have made that is most" likely to accelerate not only advances 
in diagnosis and ti'eatment, but — what is more important — a better under- 
standing of the underlying factors provoking these diseased states. 

II.vavEY Cusiiixo, 


SUMMARY OF CONTENTS. 

I. — Introduction. 

II. — Pathological Anatomy. 

Chromophobe, chromophil, mixed, and malignant adenomata. 

III. — The Clinical Syndrojies. Case Reports. 

A. Chromophobe adenomata : (1) With slight constitutional 

change ; (2) Of adolescence rvith infantilism ; (3) In a young 
adult witli hypopituitarism ; (4) In middle age witli hypo- 
pituitarism. 

27. Chromophil adenomata: (5) With gigantism; (0) With 
acromegaly. 

C. Jlixed adenomata : (7) With mixed syndrome. 

IV. — Symptomatology. 

V. — Physiological Considerations. 

VI. — Dieferential Diagnosis. 

VII. — Tre.vtment. 


I, INTRODUCTION. 

In papei's dealing Avith the subject of hypophysial lesions it has lieea 
eustomaiy to merge the many disorders of the pituitary gland in a genera 
discussion of their symptomatology, pathology, and treatment. • M c do not 
presume to decry such discussions of past years. They have tlironu miu. i 
light upon a subject rvhich ivas dark, and udiieh still presents many o isi.vne 
places, just as did discussions upon ‘fever’ as a disease entity in lormer 
times. However, it is our belief that the knowledge of pituitary disease las 
now reached a point at which it is advantageous to depart from this ciis oni, 
and to select a specific lesion of the hypoph3-sis for consideration ot its \ anoii'. 
aspects. To this end we shall deal in this communication v'ith t le jn m ar. 
lesion of most frequent occurrence — t/w hijpophysial adenoma. 

It is idle to speculate upon w'lio may have first described o'le « 
adenomata, for in the earlier writings the terminology was so o iseiiic 
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many hypophysial tumours were regarded as ‘sarcomata’. Indeed, much of 
the recent literature shows little advance in this respect. To Benda^ great 
credit iS due. He dispelled much of the obscurity in wliich neoplasms of the 
gland were enveloped, by his stress on the fact that histological methods 
which are adequate to display the normal structural characters of the gland 
must be employed in the study of its morbid states. In short, for the differ- 
entiation of these tumours histological methods must be employed more 
specific than the customary routine hematoxylin and eosin stains after 
fixation in Zenker’s fluid. By the use of special methods Benda showed 
conclusively that many of the so-called ‘sarcomata’ of the hypophysis were 
composed of specific pituitary cells, and that therefore these tumours were 
adenomata. 

The present communication is based upon the histological study of the 
1C2 hypophj’sial adenomata in the Brigham Hospital series (to May 1, 1924) 
and upon a review of the clinical records of the patients from whom the 
specimens were obtained.* The histological material was secured at opera- 
tion in all but one instance, and we find oiu'selves in a position to differen- 
tiate certain types of tliese adenomatous tumours and to link with each of 
them a distinct clinical syndrome. The relationship between the histological 
lindings and the constitutional aspects of the disorders in question has been 
practically constant in the entire series of cases. 

II. PATHOLOGICAL ANATOMY. 

Gross Appearances. — The anterior hypophysis (pars distalis) is struc- 
turally akin to other glands of internal secretion, notably the thyroid and 
adrenal glands, and its adenomata present characters similar to corresponding 
tumours of these other organs. The h\q)ophysial adenoma is a soft homo- 
geneous mass of epithelial tissue, varying in colour from a white, brain-like 
appearance to a ilark maroon colour. It is usually of a pale yellowish or 
l)inkish tint. Like other adenomata, its rate of growth may outstrip its 
vascular resources, and it is often subject to local degenerative and lucmor- 
rhagic changes on this account. Consequent iqmn these processes the forma- 
tion t)f cystic cavities is not uncommon. Of the 162 cases in the present 
series, 2S contained cysts large enough to attract notice during operation. 

IVliile the hypophysial adenoma docs not differ essentially in its general 
structure from the same tumour in other organs, its confined i)osition has a 
striking inllucncc on its behaviour and appearance. .\ thyroid adenoma as 
a sharply dcfincti, circumscribed, globular mass can grow to large dimensions 
without encountering serious resistance. The hypophysial adenoma, on the 
other hand, encounters resistance from its very inception. With the intrinsic 
l»rolitcrativc power of a neoplastic formation it begins to enlarge in its con- 
lined cell, bounded by resistant structures — bone and dura mater. The least 
resistant structure which the tumour meets is its parent gland, the hypophysis, 
which is largely or eompletcly destroyed by conq)ression. But ere long the 


the e.isos ill Dr. t'usliin^'., .IuIiun Hopkins scrii-s, ninny of wliidi coiiiiirisfil the Lasis 
of liis inoiioi^r.ipli {inig)', are not iiulmieti in this stuiiy. 
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dural capsule becomes distended and bulges upward under the chiasm. Even 
the bony sella itself gives way to the persistent pressure ; it becomes enlarged, 
ballooned out, and its walls undergo ijressure absorption. Tliis is the usual 
condition in the majority of the cases with the growth still confined within 
its distended dural and boii}'' encasement. 

If left to itself, however, the tumour, still persistently enlarging, now 
takes the path of least resistance, which varies in individual cases. Com- 
monly the limiting diaphragm of dura aboi'e it becomes attenuated and 
finally gives way, permitting the growth to enter the cranial cavity. This 
initial intracranial extension is often median, and takes place anterior to or 
sometimes behind the optic chiasm. In other cases it extends laterally, 
either free in the intradural space, or the grondh may insinuate itself between 



Fig. 222. — Coronal section of a brain, showing chromophobe adenoma. Xoto carotid 

arteries embedded in tumour. 


the dura and the bone of the temporal fossa. On the other hand the upper 
diaphragm may remain intact, and the gi-owth, through pressure erosion ot 
the sellar floor, may project downward into the sphenoidal cells, where it is, 
found covered by little more than shreds of the dural capsule, a lew thin 
flakes of bone, and the mucous membrane of the cells. 

The extensions that these simple adenomata will make under the influence 
of confinement are at times truly extraordinary, and have often given lise to 
the erroneous belief that the tumours are of a malignant nature. In one 
instance such an outgrowth extended between bone and dura across the ton 
poral fossa, eroded the squamous portion of the temporal bone, and appearo 
outside the cranium beneath the temporal muscle. Xot uncommon \ m i ■> 
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lateval extension the gron-th embeds and surrounds the extradural portion 
of the internal carotid arteries {Fig. 222), and ma}^ even extend into 
dleckel’s cave. 

Its intradural extensions in advanced cases are no less remarkable. It 
usuall}^ projects uj^wards as a rounded mass, elevating the optic cliiasm, 
while the optic nerves and tracts are deflected on to its lateral surfaces, and, 
stretching round it, are compressed and flattened. It sinks its summit 
deeply into the base of the brain, sometimes compressing the hj^pothalamic 
region to the extent of obliterating the third ventricle, at other times indenting 
the imcinate region on either side. Under the influence of increasing com- 
pression and confinement, processes of the tumom- ma}' extend into every 
available crevice : uimard, between the brain-stem and temporal lobe ; back- 
ward, as a tlrin tongue-like process over the surface of the tentorimn or 
through the hiatus tentorii to the cerebello-pontine angle. 

Though these simple adenomata, as will be seen, show unmistakable 
differences in their finer microscoxjic structm-e, to the naked e 3 ^e the}' are 
indistinguisliable. 

Microscopic Structure. — The pars distalis of the normal h}'pox3liysis, it 
will be recalled, is composed of columns of x^olygonal cells between which are 
found small blood-cliannels sujjijorted by a scanty connective-tissue frame- 
work. The cells may be divided into two main classes in accordance with 
their differing affinities for dyes. We thus distmguish the chromoxrhil cells, 
which haA'e such an affinit}', from the chromojjhobe cells, -wlrich do not. The 
chromophil cells are subdivided by the specific staining affinities shomi by 
the granules contained in their c}'toplasm. One type of gramdes stains with 
eosin, acid fuchsia, neutral dyes, etc. ; they are usually known as the eosino- 
philic granules. The other tyjje stains with alum hematoxylin, kresofuchsin, 
acid violet, etc. ; and they are commonly designated basophilic granules. 
The tenns acidophilic, ^-ersus basophilic, are relics of a time when one t}'pe 
of granules was erroneously sujJiDosed to have an affinit}' for acid dyes 
and the other for basic dyes. It is joreferable, thei’efore, to use some non- 
committal designation, and we shall refer to them as alvha or beta tyrannies 
(Fig. 223, rt). 

Many synonyms exist for these cell t}-i)es — (1) Chromophobe = chief cells, 
reserve cells, siderophil, etc. ; (2) Chromophil -. (a) Eosinophil = acidophil, 
luchsinophil, oxyi^hil, etc. ; (h) Basophil = cyanophil, etc. — in accordance 

with theories of their staining reactions or with varying rtews regarding 
tlicir function. From each of them adenomata may take origin. The 
chromophobe adenoma is by far the most common ; the eosinox)hilic tumom.’ 
is not infrequent; the basophilic is rare, and is knomi to exist only as a 
minute, almost microscopic nodule. 

LoewcnsteiiF, who has made a careful study of the site of origin of h}-po- 
ph\ sial adenomata, states that they are encountered most frequentlv in one 
of three situations iji early stages of their development; (1) In the pars 
iidermedia ; (2) In the peripheral part of the pars distalis ; and (3) In the 
vicinity of the stalk (pars tuberalis). It is in these parts that the clu-omo- 
jihobe cells jircdominate ; and the fact that they are embrvologically the 
least highly differentiated cells of the hypophysis irerhaps explains both the 




Fig. 223. — *4, Normal pars disfcalis. Acid fuchsin-acid violet stain on Regaud-fixed 
tissue. Alpha granules red ; beta granules dark blue ; other structures palo blue. 

Typical adenoma from a case of acromegaly. (P.B.B.H., No. 15505.) Neutral 

ethyl-violet-orange G stain on Regaud-fixed tissue. Alpha granules violet ; other structures 
orange. 

C. Typical chromophobe adenoma from a patient with ‘ hypopituitary * syndrome. 
(P.B.B.H,, Surg. No. 19512.) Hematoxylin and eosin stain on Regaud-fixed tissue. Such 
an adenomu stained as A, B or Z> would show no granules whatsoever. 

JD. Adenoma from a patient with a mixed clinical syndrome. (P.B.B.H., Surg. 
19907.) Neutral ethyl-violet-orange G stain on Regaud-fixed material. Alpiia grnnulu-^ 
violet ,* nuclei slightly stained ; other structiu*es orange. 

All drawn under oil immersion lens except C, which is magnified 300 diameters. 
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frequency with which adenomata originate in these plaees and the predomin- 
ance of the ehromophobe tj^pe of tumour. 

The Chromophobe Adenoma. — This variety of adenoma is associated 
^vitli evidences of glandular insufficiency. It is far the commonest tumour, 
the series containing 107 e.xamples. Oh a structural basis two t}q)es are 
perhaps deserrung of mention : (1) Those in which the columnar structure of 
the normal hjqjophysis is maintained in greater or lesser degree; and (2) 
Those consisting of a mass of cells without architectural arrangement and 
containing very little connective-tissue stroma. These latter adenomata have 
sometimes been called ‘strumas’. 

In the chromophobe elements of the normal hypoplwsis, areas may be 
seen where the ceU boundaries are indistinct — the so-called ‘Kernhaufen’. 
It is possible that the adenomata of the second tjqje arise from these areas, 
but the difference in structure is probablj’- to be accounted for by the varying 
proliferative activity of individual tumours. The adenomata grow by multi- 
plication of cells of the hypophysial columns, n-hich therefore enlarge. These 
enlarged cell colunms are then invaded by capillaries which provide for their 
adequate nutrition, and in some cases they thereby become divided off into 
well-formed secondary' columns. Those cells of the chromophobe tmnours 
which rest on connecti\'e-tissue septa are usually of an elongated, cylindrical 
epithelial type (Fig. 22H, C), but elsewhere they are apt to be spindle-shaped 
or polygonal hi form. In some of the soft tumours, on the other hand, which 
have no connective-tissue septa, the cells may appear circular and almost 
lymphoid hi character. 

Clinically, tliis form of chromophobe tumour is the type that is associated 
with the ‘ hypopituitary ’ syndrome. In the tissues from no case which was 
clinically free from recognizable acromegalic characteristics have we been able 
to demonstrate any cells containing « or l3 granules, with the occasional 
e.xception of a rare, isolated cell brought into view after a search tlirough 
many sections. 

The Chromopbil Adenoma. — The Eosinophilic Tuwiour.— -Tliis adenoma 
is the form which accompanies the hjqierpituitary si'ndrome. Material from 
39 cases is available for study. The tumour in some instances is composed 
wholli- of eosinophilic cells (Fig. 223, B), no cells free from a granules being 
demonstrable when proper staining methods are used. In the majority of 
cases, however, though the adenoma be not purely eosinophilic, cells con- 
taining eosinophilic granules greatly predominate. But even under these 
circumstances the non-granular cells do not present appearances identical 
with the cells of the chromophobe adenoma ; they are apt to be larger, to 
have an abundant coarse cj-toplasm, and midtinucleated ceU forms of^either 
type (granular or non-granular) are frequently seen. .As a rule these adeno- 
mata arc of the strumous’ variety with scant connective tissue, and thev 
are jiroue to cystic degeneration. In our experience tumours of this ti-pe 
are constantly associated with the syndrome of overgrowth, i.e., aerome»alv 
or gigantism. “ ' 

2'hc’ Basophilic Tumour . — This tumour hardly finds a place in a clinical 
Pjiper, and ive mention it here merely for the sake of completeness. .As stated 
above, it occurs only in the form of minute mtraglandular nodules, and, so 
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far as we know, gives rise to no clinical manifestations. There are no 
examples in the series. 

The Mixed Type of Adenoma.— In 13 cases in the series an adenoma 
of a mixed type has been encountered. Three varieties may be 
distinguished : (1) The cells resemble those of the chromophil (eosinophilic) 
adenoma, but either contain no a granules or a few scattered granules only are 
discernible ; (2) The structure resembles that of the chromophobe adenoma, 
but each cell shows a ring of a granules in its periphery (Fig. 223, D ) ; or 
(3) The chromophobe adenoma type again predominates, but the cells contain 
granules which stain slightly by the eosinophilic dye. These tumours prove 
to be associated with syndromes in which clinical evidences of both hyper- 
and hypopituitarism are present. In other words, a mixed clinical type 
appears to exist in which the features of these two well-recognized conditions 
are blended in varying proportions and in Avhich the structure of the adenoma 
reflects the character of the clinical picture. 

The Malignant Adenoma. — Hypophysial adenocarcinomata are rare, and 
the present series contains only 3 examples. In these three cases the 
constituent cells have shown no granules. Possibly the chromophobe cells, 
being less highly specialized forms, are more prone to malignant transforma- 
tion than are the eosinophilic or basoiihilic elements. 

The tumours are varied in structure. At one part distinct alveolar 
formations are found, closely resembling those of the thyroid gland, but 
without basement membrane, and sometimes two or more cell rows in depth. 
In other parts scattered or closely packed masses of . cells occupy irregular 
spaces in the connective-tissue stroma. Everywhere the variety in size and 
shape of the cells is striking, and all grades of degenerative change are wide- 
spread. IMitoses are frequent. Tumour cells, in irregular colonies, may be 
observed wedsing themselves between strands of fibrous tissue and actively 
invading it. 

These malignant adenomata, like other malignant tumours, ])Ossess metas- 
tasizing as well as invasive qualities. In the only one of our three cases in 
which post-mortem information on the point was obtainable, metastases 
were present in the liver ; the hepatic l 3 miph glands were also involved and 
were probably secondarily invaded from the liver. The metastatic grouth 
presented a structure identical with that of the original hypophysial tumour. 

III. THE CLINICAL SYNDROMES. 

Apart from the neighbourhood signs and symptoms produced by prcssiuc 
of the tumour on adjacent anatomical structures, which may result from au\ 
hypophysial adenoma regardless of its histological structure, tlieic 
certain striking constitutional changes in the individual. These chief!} 
growth, metabolism, and the deposition of fat, together with changes m o lei 
and allied glands, notably in the gonads which lead to alterations m ic 

primary and secondary characters of sex. it-i 1 - 

These constitutional manifestations of the adenomata are moc i icc > 
many factors : by the type of the adenoma; by the degree in u nc i 
glandular function is interfered with ; and by the relation o t le onse 
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disorder to age. Admitted!}', there are some patients even with large adenomata 
in whom these secondary derangements might 23ass unnoticed were it not for 
the existmg tumour; and other cases in which apparently identical bodily 
changes occur without clinicalty demonstrable txmiour. Nevertheless, it is 
far more conmron for the hypophysial adenomata to be accompanied by con- 
stitutional sjmdromes sufficiently characteristic to justify their sejoaration 
into clinical gi-oups. In describing them we shall employ the designations 
coined by Cushing in 1909,-* viz., hN'perpituitarism, hypopituitarism, and 
dyspituitarism. By the selection of recent examples wliich have come under 
our i^ersonal observation in the Clinic, we shall endeavour to illustrate the 
several tj’pes in accordance with the following classification : — 

A. Tumour sijmptoms icitli slight constitutional disturbance. 

B. Outspoken 'hypopituitary’ syndrome: (1) Infantile tj'pe ; (2) Adult 

adiposo-genital tj-jje ; (3) Wrinkled atrophic tj^ie. 

C. Outspoken Aiyperpituitary’’ syndrome: (1) Gigantism; (2) Acromegaly. 

D. Mixed or ‘ dyspituitary ’ syndrome. 

This terminolog}' is not entirely satisfactory. We do not believe that 
all the symiDtoms shown by the patients we have gi’ouped imder ‘hj'po- 
pituitary’ syndromes are due to supi>ression of the function of the hypophysis. 
Moreover, although gigantism — ^pvhich Krumbhaar terms hj-pei-preipituitarism 
— is apjparently a manifestation of increased activity of the jpars distalis, 
acromegaly is not so certainly due to the same cause, but may, as often stated, 
be the result of a jperverted secretion. 

Furtliermore, being doubtful whether adijposity is actually due to an 
hypophysial lesion, and pvishing to include the group of non-obese cases to 
pvliich Cushing for some years lias called attention in liis clinics, we were 
unable to use the term dystrophia adiposo-genitalis as synommous with loss of 
hyipophysial function. IVe wei-e temipted, therefore, to intr-oduce a new term, 
‘raripilogenital syndrome’ (L. raripilus, scanty hair), pvhich would cover both 
the adiposo-genital and wrinkled atropine types, eriiphasizing the sjTnptoms 
common to both — namely, the cutaneous and genital changes — but pve 
rejpented in time of our desire further to comjplicate a subject already 
overburdened by terminology. 

In the main we believe the concejpts of In'po- and hyperjpituitarism are 
correct, and with the reservations we have just made we shall continue to 
use them. The develoiPinent of these concepts is interesting. They of 
course had their beginning in 1SS6, when 3Iarie5 established the clinical entity 
which he called acromegaly, and when^linkopvski® in the follopving year pointed 
out the relation of the disorder to the hypophysis. Though ^larie first 
regarded the syidrome as due to hypofunction of the hj’pophysis, ^lassalongo" 
considered it to be due to a continuance in post-foetal life of the functioii’ of 
the hyjpojphysis and thymus. In the same year he jpointed out the relation- 
shijp of gigantism to acromegaly, a view which pvas further developed in 1895 
by Brissaud and ^leige.^ ^leanpvhile efforts were made by Horsley and others 
to reproduce these states or their counterpart in the laboratory bv pituitarv 
extirpations. These efforts were ineffectual, and naturallv enough the idea 
as expressed by Tamburini» in 1891, that acromegalv. at least In its earlv 
phase, was an expression of glandular hyperactivity, {pegan to prevail. 
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During this time pituitary tumours accompanying acrome"alv Imcl 
unfortunately been described under a variety of terms,' as sarconiasr giiomas. 
cylindromas, etc., and it is to Benda’s credit that in 1900 he made clear that 
they were all adenomata of the gland. A year later, from a study of the 
hypophyses from four cases, he, with Frankel and Stadelman.^ cani'e to the 
conclusion that the hyperplasia of the chromophil cells which was present 
in all of them probably indicated an increased activity of the gland. The 
interpretation of this finding as an evidence of hyperfunction was without 
experimental control— such as Halsted’s experimentally produced hyper- 
trophy in the case of the thjToid — and of course was purelj' a matter of 
conjecture. 

During the next several years confusion was added to the subject by 
the report of certain cases of pituitary tumours, many of them adenomata, 
in which no recognizable symptoms of acromegaly occurred. One of the first 
of these was reported in 1900 by Babinski.ii He ascribed to a lesion of the 
hypophysis the genital hypoplasia 'which he had observed in a young girl ; 
but he does not seem to have grasped the idea that the condition might be 
due to hypofunction. He noted that his patient was somewhat obese, but 
did not call especial attention to this fact. Frohlich^^ a 3 ’^ear later, in a 
report of a single case, emphasized the adiposity, and, though he recorded 
some hypoplasia of the genitalia, in summarizing his syndrome he mentioned 
specificall}'’ only the adiposity and the cutaneous changes together with the 
tumour — the presence of w'hich ■was betraj^ed by the defect in the visual 
fields — as the essential features of the condition. Nowhere does he suggest 
that these symptoms might be due to hypofunction of the hypophysis. 

Bartels,^^ in 1906, seems to have been the first to couple adiposity and 
genital hj^aoplasia as the essential features of the clinical syndrome which he 
called ‘d 5 'strophia adiposo-genitalis’, but stated that a lesion of the hypo- 
physis stood in no causal relationship to the syndrome. About the same time 
ophthalmologists, gynjecologists, and neurologists (Axenfeld, iNIiller, Cusliing, 
Kon, and others) had begun to report cases in which adiposity, amenorrlima, 
or sexual dj'^stroplty were associated wdth pituitar}'^ tumours. 

An explanation of these various and confusing sjurdromes had to await 
the experimental reproduction of allied states in the lower animals. It was 
not even knowm at this time that the hj'pophj'sis was anjdhing more than 
a vestigial organ as unimportant to the economy as the i^ineal body or thj'inus. 
This view "was generall}'’ held until 1907, when Paulesco^^ reported a series 
of operations on the gland by a new method of approach which slio\4ed that 
its complete removal was incompatible ■with the maintenance of healtli or 
perhaps even of life. These exiieriments were repeated in the follo^ung 
year b}’’ Cushing^s and his collaboratoi’s, and the)’’ were the first to point out 
(1909) that a condition resembling adiposo-genital dystrophy was a consequenee 
of partial hjqDophj'sectomies in the adult dog.. A year later Ase met 
showed that skeletal infantilism could be produced by similar operations on 
puiDpies. These observations for the first time furnished a dependa j e proo 
that lowered function of the hypopltysis was the primary factor in tlie \ arious 
and imperfectl}’’ understood clinical syndromes which had been pie\ious\ 
escribed. 
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Though by the injection of its extracts physiologists had sho^ra the 
presence of an active principle in the posterior lobe, its removal was unattended 
by obvious consequences. On the other hand, as noted above, it had long 
been recognized that definite S3Tnptoms followed experimental injurj^ to the 
anterior lobe — dwarfism, genital h3q)oplasia, etc., but the negative residts of 
injections of its extracts failed to confirm the association between the 
anterior lobe and these S3Tnptonis. Nevertheless, it was assumed that these 
S3miptoms both in the laborator3’’ and clinic were due to h3qpoph3*sial insuffi- 
ciency, while as a natural corollary gigantism and acromegaty were associated 
with glandular over-acti^-ity. Though tlus had been pre-\-iousty conjectured, 
experimental proof was lacking until the recent studies of Evans and liis 
collaborators^’ demonstrated that actual gigantism ma3’' be induced, and the 
dwarfism, etc., of experimental InqDopituitarism relieved, in rats b3’^ the intra- 
peritoneal injection of freshl3'^ prepared anterior-lobe extracts. 



CASE REPORTS. 

A. CHHOMOPHOBE ADENOMATA. 

Chromophobe Adenoma with Slight Constitutional Disturbances. — In 

inesenting our illustrative cases, we may well begin with a chromophobe 
adenoma in its simplest clinical form — nameh', a growth large enough to 
cause well- defined neighbourhood s3'mptoms without provoking any but the 
most inconspicuous constitutional evidences of disturbed glancfular' function. 
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Inasmuch as the patient 'was a woman who had j)assed the menopause, there 
is missing m the clinical picture even the customary sign of symptomatic 
amenorrhoea. 

Case 1. — Surg. No. 20950. Chromophobe adenoma in adult with local symptoms 
alone. Transphenoidal operation. Considerable improvement in vision. 

Adjiission. March 18, 1924. Mrs. F. H., age 49, a housewife of English birth 
referred by Dr. W. E. Bruner, of Cleveland, Oliio. 

Clinical History. — She has lived an active, normal life with no significant 
illnesses. Married at 21 years, she has had four normal pregnancies— three'^ hcalthv 
cliildren alive and well, and one stillbirth. Her youngest child is 17 years old— i.c!, 
her last pregnancy occurred in her 31st year. Her husband is living and well. She 
had no wish to avoid a further pregnancy, but none took place. Menstruation 
began at the age of 14 years and had been quite normal and regular until the age 
of 47 years (18 months ago), when it abruptly ceased — apparently quite a normal 
menopause. One year ago vision began to fail and has progressively deteriorated. 
She has herself observed that the defect involved the temporal fields of vision. Four 
months ago she began to see double, and her friends remarked that her left eyelid 
drooped slightly. These conditions persist to the present time. 



Fig. 225 . — Case 1. Photographs of patient. 

She has always been stout, and during the past twenty years her weight has 
probably increased slightly, but not more than advancing years would reasonahiv 
accoimt for. She has experienced no unusual tliirst, nor has she noted anj unnsu.i 
frequency of urination. She has had no headaches. . , i . , 

Ex-vjiination. — ^The following positive neighbourhood findings , J,,'' 

bilateral primary optic atrophy of moderate degree ; V.O.S. 20/30 ; \ .O. . / - 

bitemporal hemianopsia — the temporal defect not quite complete on the e ’ 

history of diplopia, but no obvious strabismus. X rays show' the sella turcica wn e 
expanded (Fig. 224) ; the floor is irregular in outline and depressed in o 
sphenoidal sinus ; the anterior and posterior clinoid processes “fe ^ ..i. 

She is a stout, vigorous woman of middle age {Fig. 2--o), mtelhgcnt . , 

tive. Height 159 cm., weight 8C-2 kilo. The skin is of norma I"; 

and colour. The hair is entirely normal in quality, quantity, ''' ,.„|,>r„L.„a.nt 

basal metabolic rate is — 9 per cent. There is a slight, moderate, diffi =. 
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of the tlijToid gland, of frequent occurrence in the Lake district, lyhere she lives. 
She presents no sjnnptonis suggesting thjToid dysfunction. One X-ray treatment 
was given wliile she was awaiting her operation, rvith no subsequent appreciable 
change in the visual fields. 

Opebatiox.— March 28, 1924. Dr. Cusliing .exposed the bulging sellar floor 
by the usual sublabial and transphenoidal procedure which he has described. A 
sellar decompression was performed, and on incising the tense dural capsule of the 
tumour soft adenomatous tissue was extruded, and a considerable amount of tlris 
tissue was removed with a spoon from witliin the capsule. 

Post-operative Course . — She made a rapid and satisfactorj- recovery- from the 
anaisthetic. Subjective improvement in vision was noted rritlun a few hours. Con- 
valescence was uneventful. At the time of her discharge on April 11 her visual 
acuity was practically^ normal. A clear-cut right temporal heim'anopsia remained. 
A second X-rav treatment was given twelve days after operation, and arrangements 
were made for 'six further treatments to be given at intervals of three weeks. 



Fig. — Cajc 1. Photomicrograph of clxromophobo adenoma. (Haematoxylin and 

cosin stain.) ( x300.) 

-A. report of May 9, 1924, from Dr. Bruner, states that the defect in the tem- 
ponil field in the left eye is entirely gone, and in the right — which had almost a 
complete temporal hemianopsia — there is now only slight peripheral contraction — 
certainly a most gratifying change 

P.vTiior.oGV. — Sections of the tissue show the tumour to be composed of epi- 
thelial cells, arranged in columns from 2 to C cells in thickness, very much after the 
manner of the normal pars distalis (Pig. 226). These colunuis are separated bv 
capillaries with tlu’n walls. The cells have oval nuclei, and in their cytoplasm no 
gnuuiles are to be found except mitochondria. 

Durcsosis. — Chromophobe adenoma. 

litis, then, is an example of a eliromophobe adenoma with unmistakable 
signs of its presence but with practically no constitutional indications of 
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hypopituitarism. It is true that she was somewhat obese, but this condition 
had been present for many years without particular change at the onset of 
her disease. It may be objected that the araenorrhoea should be interpreted 
as a consequence of the adenonra. In any other disease, however, tlie meno- 
pause occurring at the age of 47 would not excite comment. It is onr 
impression that the pathological amenorrheea of pituitary insufliciency is of 
gradual onset, and the abrupt cessation of the menses in this patient leads 
us to believe it was unconnected with the hypophysial disorder which shortly 
followed it. 

It is evident from the records that a large number of pituitarj’’ adenomata 
in women become manifest either shortly after pregnancy or the menopause ; 
and we incline to the view that the physiological disturbance which these 
events are known to induce may act as a jrredisposing factor to adenomatous 
development in the hypophysis. 

Chromophobe Adenoma with ‘ Hypopituitary’ Syndrome, — ^This, as 
already stated, is by far the commonest type of pituitary disorder. Of the 
162 cases, 107 fall definitely into this category. In each instance a chromo- 
phobe tumour was identified. The disease is essential^ one of adult life. In 
the series only 3 cases were recorded in the second decade, the youngest being 
14 years old. The numbers w'ere fairly evenly distributed in the third, 
fourth, and fifth decades of life, and the great majority were credited to them. 
A considerable number, however, occurred with diminishing frequency beyond 
the age of 50 years. These figures represent the age of the patient on admis- 
sion to the hospital ; as the average duration of symptoms prior to admission 
was between three and four years, an adequate idea of the usual age at tlie 
onset of the malady may be gained. The sexes are apparently equally afflicted, 
there being 54 males and 53 females in the series. 

The local manifestations of the tumour are the same for all ages, but 
its secondary or hypopituitary effects are modified considerably by tlie age 
of the individual. We give three examples of the disorder : as it appears in 
the young adolescent, in the young adult, and in the middle-aged patient. 
As stated, the disease is rare in the extremes of life, and tlie following case, 
which has come under our personal observation, is one of the three below 
20 years of age. Though the secondary sex characters were well established, 
the glandular insufficiency occurred early enough to check skeletal growth. 


Ca.9C 2. — SliTg. No. 18904. Chromophobe adenoma of adolescence with partial 
infantilism. Mistaken for cyst of Bathke’s pouch. Transfrontal operation. Con- 
siderable improvement in vision. 

Adjiission. — ^jMay 2G, 1923. E, H. D., male, age 18, a student, referred b\ 
Dr. J. G. Janney, Dodge City, Kansas, tvith the complaint of failing vision .mi 

headaches. _ , • v , i rmndi 

Clinical Histohy. — ^Though always a very quiet boy and disincliiicd ^ 

sports, he had developed quite normally, both physically and meiua j , «n i 
age of 15 years, when he practically ceased to grow, and his height has ‘ 

about five feet. At the same time (that is, three years ago) he began ° ■ 

severe, ‘bursting’ headaches, which have increased progressively i,",- -t 

frequency. They have recently been accompanied by vomiting and o 
marked degree of somnolence, lasting on occasions for 
hours. Three j^ears ago also, his vision began to fail ; it has be o ^ 
worse, and he lias been aware of bitemporal blindness. 
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As a cliild, he had a good soprano voice, but at 15 it ‘broke’ ; it, however, did 
not attain the normal male bass, but remains irregular and liigh in pitch. A year 
later, after what appears to have been a normal adolescence, liis j-outhful libido was 
lost, and he obsen-ed that nocturnal emissions no longer occurred. He began to 
experience increasing difficulty in concentrating on Ins studies. During the past 
eighteen months he has noted increased tliirst,- has had to urinate more frequently 
during the day, and has had to rise at least once during the night on this account. 
Until a year ago he had been a very' slim boy, and for some time preHously his 
weight had remained about 3S kilo. During the past year he lias gained 11-3 kilo, 
in weight. He has had occasional slight epistaxis, and liis eyes have become more 
prominent in the past year. 



Fig. 227 . — Case 2. To show the ballooned sella. (X 1.) 


EX.VMIXAT 10 X. — The folloiring positive findings were revealed : Local . — A bi- 
lateral primary optic atrophy, with bitemporal hemianopsia ; V.O.S. 20/100 ; 
\ .O.D. 20/50. Ihe X-niy disclosed a ividely distended seUa its floor slightlv 
depressed, and the posterior clinoid processes and dorsum sellaj extensively eroded 
(Fig. 227). yioderate bilateral exopthalmos. 

General. Owing to liis short stature, slight skeletal frame, and moderate adi- 
[losity, he presents the appearance of a boy of fourteen (Fig. 228). Height sli'^htlv 
o\er a ft. (laC-2 cm.) ; Weight 19 kilo. He is quite beardless. The hair of the scalp, 
lough abundant, is very soft, silky, and fine. The axillarj- hair is veiv scanty ; on 
the pubes it is spawe and has a distribution of feminine t\-pe : the trunk and limbs 
are Hairless. The skin is thin, diy-, and pale, and of a fine* soft texture. He is not 
especially obese, but one notes the characteristic fullness of the breasts, hips, and 
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lower abdomen. The genitalia are normally developed. A slight de-rrce of 
valgum is present. The basal metabolic rate is - 8 per cent. Observation in hosoi • 
shows that his fluid intake and his urinary output are slightly in excess of nornml 
limits — -up to 2600 c.c. daily. 

A slight opacity just above the greatly enlarged sella could be made out on 
stereoscopic films, and a presumptive diagnosis was made of an intrasellar tumour 
of craniopharyngeal pouch origin— a more likely diagnosis than adenoma consider- 
ing the -youth of the patient. Consequently, Dr. Cushing decided to oiierate bv 
the transfrontal route. ^ 


Operation. — June 9, 1923. A right osteoplastic flap was reflected, the dura 
raised from the orbital roof, incised along the sphenoidal ridge, and the frontal lobe, 

protected by its dura, was elevated to expose tlie 
optic nerves and chiasm. A reddish mass elevating 
the chiasm and projecting upwards between the ojitie 
nerves was disclosed, obviously an adenoma. The 
dural capsule was incised and a sufficient portion of 
the tumour was removed to free the chiasm and optic 
nerves from pressure. The bone flap was replaced and 
the woimd closed in layers as usual. 

Post-operative Course . — Recovery from the opera- 
tion was uneventful, though there was a temporarj' 
increase in the polyuria, wliich amoimted to 5000 c.c. 
on the fourth day, but gradually subsided to the 
pre-operative level. Vision improved remarkably, the 
acuity rising to V.O.S. 20/50, V.O.D. 20/20, and the 
fields expanding to normal limits within three weeks. 
Headache, vomiting, and somnolenee were entirely 
relieved. One X-ray treatment was given fourteen 
days after the operation.. 

Reports froin the jiatient and his physician sub- 
sequent to his discharge relate that he remained well 
and at work as an office boy until some five months 
later, when he again began to suffer from headaches, 
and at the same time his polyuria increased once more 
to between 3000 and 4000 c.c. daily. He was given 
two X-ray treatments with prompt and comj)lete 
relief. 

Pathology. — The tissues removed show (Fig. 229) 
the tumour to be composed of elongated epithelial 
cells, divided into definite cell columns by blood 
sinuses. The connective tissue is confined to the thin 
walls of these sinuses. The epithelial cells form in 
places a pseudostrati fled epithelium with the bases o 
the cells on the blood sinuses. The cytoplasm of le 
Fig. 228.— Ca^e 2. Piioto- vacuolated extensively, and no granules arc o 

graph of patient, age 18 ; be found except mitochondria, 
height 0 ft. Diagnosis. — Chromophobe adenoma. 



This is the nearest approach to a case of infantilism in the senes o 
hjqiophysjal adenomata.* Infantilism, when occurring in association \m i 
a hypophysial tumour, is so constantly related to a congenita tunioiii 
(tumour of Rathke’s pouch) that in this case, although positire evKciitc o 


' Since this review of the clinical histories by 5Ir. Dott, there has leei with 

example of typical chromophobe adenoma with ballooned sella in a cut 
skeletal infantilism and adiposity, much more commonly associated im i • . " 

pouch tumours. — P. B. 
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a suprasellav lesion was lacking, a transfrontal operation was performed, 
whereas the operation of choice for hj^pophysial adenonrata with large 
ballooned sellae is by the transphenoidal route from below. The significance 
of polyuria will be discussed later ; it is to be regarded as incidental, and not 
as a peculiar characteristic of this type of pituitary disease. 

The foUon-ing is a tjTrical example of the disease in a yormg adult in 
whom there were constitutional e^ddences of glandular insufficienc}* of the 
adiposo-genital tj^re. The case differs in no essential respects from some 
hundred'’others which fall in the central age gi-oup. 



Fig. 229 . — Case 2. Pliotoniicrograph of cliromophobe adenoma. (H-'ematoxylin and 

cosin stoin.J (X 300.) 


— '►-iCdSC 3. — Siirg. Xo. 20323. Chromophobe adenoma with hypopituitarism in a 
young adult. Operation, with improvement in vision. 


.-Vd.missio.v. — Dec. 14, 1923. Benjamin F., age 27 years, unmarried, a 
Jewish house painter, referred by Dr. J. R. Shannon, of Xew' York City, with the 
complaint of failing tision and of headaches. 


Clixic.vi. IIistohy. — He lias always been rather obese, even as a boy ; Ids 
Iiarcnt.s and brothers and sisters are also rather stout — one sister remarkably so. 
During the past year he has not gained, but has probably lost slightly in weight. 
Fourteen montlis ago he awoke one morning to find that Ids tision had suddenly 
failed to an alarming degree. He was unable to read and noted tliat his lateral fields 
of \’ision were gone. Xot long thereafter he obseri'ed tliat sexual libido, wldch had 
never been very active, was in total abeyance, and that Ids normal nocturnal ends- 
-sions luid ceased. Ten months ago he began to suffer from headaches, at first mild 
and generalized, but progre.ssively increasing in severity, and recentlv referred to 
tile back of the eyes. He has complained of loss of interest and ambition in his 
work, and of becoming e.-isilv tired. 
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Fig. 230. — Co-se 3, To show outline of sella, (x 1.) 



Fig. 231.— Case 3. Photographs of patient of adiposo type. 
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Ex-uiin-atiox. — ^The following objective findings were revealed : Local.— Bilateral 
prinrarj' optic atrophy ; V.O.S. 20/50 ; V.O.D. light perception only ; bitemporal 
hemianopsia. X rays show the sella turcica greatly expanded, its floor depressed 
into the sphenoidal sinus, and its anterior and posterior clinoid processes eroded 
{Fig. 230). 

General . — -There is a moderate degree of sonmolence ; he is somewhat dull, 
hea^T, stupid, and grossly obese (Fig. 231). There are hea\y deposits of subcutaneous 
fat over the shoulders, lower part of abdomen, and hips. Height 165 cm., weight 
111 kilo. The skin is fine and soft in texture. The liair of the scalp is sparse, fine, 
and silkj\ The beard is very scanty, as is the hair of the axillse. The pubic hair 
has a definite, sharp, upper limit of feminine tj-pe. The genitalia appear normal. 
The temperature tends to be slightly subnormal. The pulse is slow', varj'ing between 
GO and 70 per minute. The basal metabolic rate is — 8 per cent. 



Kig. 232 . — Case 3. Pliotoiiiicrograpli of chroioophobe nclenoina. (Hseioatoxylin and 

eosin stain.) ( X 300.) 


Operation. — Dec. 20. Dr. Cushing exposed the bulging sellar floor by the 
usual transphenoidal route. The tumour had already burst its dural capsule and, 
covered by mucous membrane alone, was protruding into the sphenoidal sinus. 
Ibis portion of the growth, together with the remaining fragments of the sellar 
floor and some of the intrasellar growth, was removed. 

Fosi-operative Course. — ^There was a rapid _ and uneventful recovery. Definite 
improvement of visual acuity and a slight expansion of the visual fields were eHdent 
on Jan. l.J, 1921, when he was discharged. One X-ray treatment was given fourteen 
dajs alter the openition, and radiation at intervals of three weeks was ad\'ised. He 
reported on July 22, 1921, that he was feeling well aird Hsion was slowly impro\'ing. 

• 1 show the tumour (Fig. 232) to be composed of elongated 

eiHthelial cells, with small oval nuclei. The cells are divided rounhlv into thick 
cell columns by small capillaries and occirsional larger thin-walled"' blood sinuses. 
1 he connective ti.ssue is practically confined to the walls of the blood-vessels, 
the cytoplasm of the cells contains no granules except mitochondria. 

Di.uixosis. — Chromophobe adenoma. 
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The outstanding features of this very t 3 ']hcal example of a pituitarv 
tumour in a young adult are : (1) The neighbourhood symptoms of the 
grov-th, and particularly the loss of vision, Avhich led to his admission to 
a surgical ^Yard ; (2) The constitutional signs of adiposity, hypotrichosis, 

somnolence, lowered basal metabolism, and so on. As anticipated, a 
cluomophobe adenoma was disclosed. 

The following case portrays the disease as it is frequently encountered 
in the middle-aged and elderly, who show what in this Clinic has long been 
designated as the wrinkled (and often lean) type of pituitary insufliciency. 

Case 4. — Siirg. No. 19512. Cliroinoplio'be adenoma of middle age with hypo- 
pituitarism. Operation. Improvement in vision. 

Admission. — ^Aug. 23, 1923. ^Ir. J. A. K., age 52, married, a bookkeeper of 
English birth, referred by Dr. D. H. Bell, of Tacoma, IVashington, coniplaining 
of failing vision. 



Fig. 233. — Cose 4. To show tho enlarged sella, (x 1.) 

CLINIC.V.D History. — After a normal cliildhood he showed during ' ‘I 
clination for rough outdoor sports. He has never had to sha\ e niorc 
three 

living and well. Two years ago he began to *ose imtiative and -a ^ 
and has become progressively more listless and apathetic. ° . r.jiP jj;, 

lost Ids potentia sexualis. Eighteen montlis ago lus eyesig i 
lateral fields of vision were subjectively the first to be los . - . j j •• 

■ ' for reading has been lost on Uit 


,tion tor rougu ouiaoor sports, ne uas — - ,.|,lfr. 

; times in a month. He married ; two cldldren were born o , 

y. kilkd Ja ,l,e «av ; the younger age y » a tajthy ^ 


blind for the past two montlis, and idsion 


Ik 
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has had no headache, nor lias he experienced iinusual tliirst or excessive frequency 
of urination. His weight has not altered appreciabh' during the past tliirtj' years. 

Ex-vjiixatiox. — The folloiving positive findings were revealed : Local. — An 
advanced bilateral optic atrophy ; V.O.S. light perception only ; Y.O.D. 5/200. 
Though he gives a clear liistory of bitemporal hemianopsia, the idsion of the left 
eve is at present too poor to estimate its field : a right temporal hemianopsia is 
present. X rays show the sella to be distended, its floor depressed into the sphe- 
noidal sinus, and its posterior cHnoid processes absorbed (Fig. 233). 

General Features . — ^He is a man of rather spare build ; height 168 cm. ; weight 
Gl-l kilo. Complexion is sallow ; liis skin is tliin, soft in texture, verj' drj', and 
covered by fine ■wrinkles (Fig. 234), giiing the impression of being •withered and 
atrophic. On the scalp the hair is sparse, fine, and drj- ; it is verj" scanty on the face 
and pubes and in the axillae ; it is almost absent from the trunk and extremities. 



Fig. 'J34. Case 4. Photographs of patient with wrinkled tj-pe of skin. 


llie genitalia are small but normally developed. The basal metabolic rate is — 4 
per ‘^^nt. Ilis lluid intake and output were normal under observation in the hospital. 

Oi'Eu.vTiox. Aug. 30. Dr. Cusliing operated, emplo\-ing the customarv 
tnms|)henoidal procedure. The thin bony floor of the sella was removed and the 
tiural capsule of the tumour wtrs incised. Soft, adenomatous tissue under tension 
extruded itself through the incision. A portion of the grondh was removed. 

1 ost-operatnc Course.-— Reeoverj- was rapid and satisfaetorv, though with less 
prompt improvemeut in ^-ision than usual. He was given a single X-rav treatment, 
. lid before his discharge on Sept. 19 some vision had retnrned to the left eve to the 
extent of j 400, while the acuity of the right had risen to 5/70. Tire perimeter 

him" Of in bitemporal henuanopsia. In December he reported 

uinsdf to be m pod condition, and stated that a further improvement in vision 

1 eid'i'i.T"^'^'' - ’ ‘ i“^ secondary- headlines of the papers. He 

Kid this ^am for nearly a year, when, according to reports, his vision a<iain failed 
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Pathology.— The tissue shows (Fig. 235) the tumour to be composed of 
elongated epithelial cells, divided roughly into thick cell colunuis by tlduAYidled 
blood sinuses. Connective tissue is scanty and confined to the walls of the blood- 
vessels. The cells have oval small nuclei and fairly hear'y cytoplasm in whicli 
mitochondria are present but no other granules. 

Diagnosis, — Chromophobe adenoma. 


The constitutional expression of the disease presented in this man differs 
from the usual manifestations chiefly in respect of the atrophic changes in the 
skin and hair, giving the patient a rather shrivelled look. This appearance, 
less characteristic of the hypopituitary syndrome than is marked adiposity. 



Fio. 235 .. — Case i. Photomicrograph of chromophobe adenoma. (Hematoxylin and 

eosm stain.) (X 300.) 


is nevertheless not uncommon in patients past the prime of life. It may even 
be seen in young adults, to rvhom it gives a distinctly under-nourished if not 
emaciated appearance. 


B. CHROMOPHIL ADENOMATA. 

Eosinophilic Adenoma with ‘ Hyperpituitary ’ Syndrome.-- -Of the 

162 cases, 39 were clinically acromegalic,^® and in all but 4 an cosmoji n ic 
adenoma w'as identified. The tissues from the remaining 
improperly fixed, but were in all likelihood of similar structure. le t 
is essentially one of adult life. No case below the age of 20 enterec i ■ 

hospital. The numbers are evenly distributed in the third,^fourt i. am i 
decades of life. Only three cases were beyond the age of oO at a 
admission. The disease appears to take a more chronic course la 
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associated with a chromoiiixobe adenoma. It is well knoam that the adenoma 
in nianj' instances of acromegaly presents no surgical problem. The tumour 
may remain small and the patient may show no neighbourhood s\*mptoms 
whatsoever. Indeed, uddely ballooned sellae are less commonly seen in 
acromegaly than in hjiDopituitarism. 

The average dm’ation of recognizable acromegalic s\-mptoms prior to 
admission has beeir six or seven years. The age incidence of onset is therefore 
considerably lower than the above figures indicate — a large proportion of 
cases beginning in the third decade of life, and a considerable number in the 
second decade. Gigantism, indicating that -the disease had begun while 
groudh was still in progress, was present m onl}’ four cases. The sexes are 
affected in approximately equal proportions, the males nurribering IS and 
the females 21. Below we present two examples of the well-known syndrome ; 
(1) .-ts it affects the adolescent ; and (2) As it occurs in the young adult. 

Case 5. — Surg. Xo. 19S47. An eosinophilic adenoma with gigantism. Radio- 
therapy. with untoward symptoms. Transphenoidal operation, hlarhed improvement 
in vision and general health. 
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has left some permanent impainnent of vision. About the age of i:5 years he he-au 
to grow rapidly, and soon he towered above liis schoolmates". lie was not "ood al 
games, and, despite his unusual size, when compared to his fellows he wws feeble and 
weak. It soon became apjjarent that liis liands and feet were enlarging to a size 
out of proportion even to his great stature. He retiuircd shoes cspeclairv inaile to 
fit him. 

Three years ago (in his eighteenth year) lie had a temporary loss of vision in tin- 
temporal field of the left eye. This lasted about one month' and then passed off 
■spontaneously. For the past year he has suffered oecasionally from mild frontal 
headaches. He has felt 'ners-ous’ and easily tired. He noted' that his hands and 
feet perspired excessively, and that his limbs were apt to become numb and to tingle 
if left for long in one position. Lack of ambition, feebleness, and lethargy have been 
progressive. He has attained the height of C ft. S in., but thinks he has ceased to 
grow within the past year. Fie has noted no unusual thirst nor undue fretiueney 
of urination. 



Fig. 237 . — Cose 5. Photcgraplis of patient. 


Ex.vwix.vtiox. — The following positive findings were revealed ; /.ocu/.— 1 here 
are some patches of old retinitis in the right fundus evidently due to his old nijur.' 
otherwise the discs appear normal; V.O.S. 20/15: V.O.D. 20/00 ; visual he i ^ 
normal, with the exception of two small paracentral scotomata in right licld. a 
X-ray shows a widely distended sella (Fig. 230), its floor depressed into the 
sphenoidal sinus, and both anterior and posterior clinoid proee.sses eroded. 

General.— He is a veritable giant (Fig. 237), 201 cm. in height and 
lOS-7 kilo. He is heavdly built with broad shoulders and expaii.sive chest. 1.- • ^ 

ina the skeletal architecture one notes the prominence of the supr.i-or bital rn 
and the disproportionate enlargement of the facial bones compared ‘ 

the cranium. X ravs show a thickened cranial vault and very ‘ , ‘ j,;,; 

frontal, and mastoid air sinuses. The jaw is ma.ssive but there is no nuh ^ ^ 

of the teeth. There is a moderate degree of pathological LMI'*"’’''’ 
dorsal spine. The bones of the limbs are enormous, heavy ‘ 

nences arc exaggerated-features which arc especially marked in the disl.d 
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segments. There is moderate hyperplasia of the subcutaneous connective tissues 
oAhe hands and feet, gi\ing the fingers a rounded appearance, wth well-marked 
pads on the palmar surfaces. The tluckening in the fingers and dorsum of the hand 
is curiously soft and inelastic. The feet show similar changes. The cutaneous 
surface itself is not remarkable. The hair is not unusual in qualitj-, quantity, or 
distribution, ndth the exception that the beard is scanty for Iris age. There is pro- 
fuse sweating of the palms of the hands and soles of the feet. The basal metabolic 
rate is —5 per cent. He is asthenic, but not drowsy. Libido sexualis has never 
been very strongly experienced. The genitalia appear normal. The fluid intake 
and output were normal during observation in the hospital. 

In the absence of any definite impairment of \-ision from pressure involvement 
of the chiasm, radiation was advised. One X-ray treatment was given in hospital, 
and arrangements were made for them to be continued at intervals of three iveeks 
at liis home. He was discharged on Oct. 17. 



Fig. 2.18. — Case 5. Photomicrographs of cliroinophile adenoma, a. Haj.-natoxylin and 
eosin stain, (x 300.) After X-ray ireatuicnt. Xote absence of connective-tissue septa. 
6. Xeutral cthyl-violet-orange G stain, (x 850.) Only eosinophilic granules and red 
blood-corpusclcs appear black in photograph. 


His general condition improved considerably during the next two months ; his 
hcadaciies were relieved and he felt stronger. However, on Dec. 18, a few hours 
after his fourth radiation (a prolonged treatment), he liad a severe generalized 
headache, and felt sick and nauseated. He soon noted that liis sight was failing 
and that tlie lateral field of vision of his left (the good) eye was gone, so that he could 
see only straight in front of liim. He became seriously ill with prostrating head- 
aches and an extraordinary degree of muscular enfeeblement, and on Jan. 11, 1924', 
was brought back to the hospital. 

Ex.vJiix.VTio.N-. — At this time e.xamination showed a distinct pallor of the left disc, 
witli temporal hemianopsia; V.O.S. 3/200; V.O.D. 20/30. The basal metabolic 
rale proved to be unaltered, remaining at 5 per cent. The X ravs showed no 
further change in the sellar outlines. 
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He was kept under observation in the belief that his exacerbation of s\ini)tum 
was due to some acute degenerative process caused by tlie radiation and in'the lionc 
that Ids symptoms would spontaneously subside. However, the left eve '’radudlv 
became almost blind and the acuity of the right fell to 20/50. His head'aches lueaii- 
while remained most severe. Surgical intervention was considered imperative to 
save vision. 

Opek-vtion. — Feb. 2. Dr. Cusliiiig by the usual transplienoidal approach 
exposed the ‘paper-thin’ sellar floor, and a generous decompression was effected , 
exposing the tense dura over the tumour. On incising the membrane a soft and' 
almo.st liquid tissue began to exude. The adenoma was largely necrotic in its 
central part and much of it was scooped away. 

Post-operative Course. — In spite of the fact that there was prompt relief from 
headaches and that within seven days his vision had greatly cleared and sight was 
returning in the left temporal field, it was long before his general condition of 
enfeeblement began to improve. Not until three weeks had passed did he regain 
sufficient vigour to be up and about. During his convalescence he had a remarkable 
period of polyphagia, being hardly satisfied with five meals a day. By the time of 
his discharge, Feb. 27, the vision had improved to V.O.S. 20/30, V.O.D. 20/30, and 
the left temporal field had opened out almost to its normal peripheries. 

Subsequent Course. — Later reports state that he made an excellent recovery 
with unimpaired vision, that he has been free from headaches, and shows much more 
vigour than for some years past. His last letter, Feb. 2, 1925, tells of his leading 
an active life on a ranch in the West.’ 

P.vTiiOLOGV. — Sections of the tissue removed at operation show a mass of 
rounded cells of various sizes without architectural arrangement. Occasionally 
a thick-walled blood-vessel is seen. There are many multinueleated cells. The 
cytoplasm of the cells contains numerous fine granules which show a Iciulency to 
congregate in the periphery of the cells (Fig. 238). 

Di.vgnosis. — Chromopliile adenoma. 


The essential features of this unusual case are : excessive and dispro- 
jDortionate grotvth of tlie skeleton and somatic parts, Iiyjicrostoscs, sliglit 
hyperplasia of the connective tissues, asthenia, depression of sexual fuuetion, 
hyperhydrosis, and so on, in connection with a large eosinophilic adenoma 
which had given no serious local symptoms until after excessive radiation. 
The circumstance that the disease afflicted this patient in adolescence jnakes 
the clinical picture predominantly that of gigantism. Particular attention 
may be draw'ii to the sudden increase of local symptoms tollowing radio- 
therapy and their relief by operation. 

For comparison with the preceding case, the following exam[)lc of acro- 
megaly has been selected, as the two patients were nearly of the same age 
on admission. In the acromegalic, however, the disease presumably began 
after growth had ceased. 


Case G.—Surg. No. 20999. Eosinophilic adenoma with early acromeKuly- 
Transphenoldal operation. Radiotherapy. Recovery without Improvemen 
but apparent abeyance of the disease. 

Ad.missio.n-. — Marcli 2-1, 192-1. Joseph S., age 20 years, 

lachinist, referred by Dr. W. D. .Vyer, of Syracuse, New \ork, with the tonqil.m 


machinist 

of failing vision. ,, iq 

CT.ixic.vL IIiSTOiiY. — He had developed quite normally unti ..c , . 

vears. .-Vt that time he was a well-built, athletic youth, and had i one \ 

and at his work as machinist. Seven months ago he noted tha ii-' s 
which size he had worn for some years — had become too tight for ^ 

also tliat a finger ring he was aceiLstomed to wear had become oo s ■ . ' j„ 

obliged to hiuve it enlarged. His hands became so tliiekeiiei 
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breadth that he was unable to get on his customary gloves. Ilis friends si 
remarked upon a change in his features, especially on the enlargement and thiekeniii'' 
ot the nose and hps. At about this same time Iris weight, which had remained fairlv 
constant for several years, suddenly began to increase, and he has sinee ''uined IS-'l 
kdo. Coincidently, his sexual libido disappeared and nocturnal emissions ceased 
Five months ago he had slight epistaxis, which recurred several times a iveek 
for about a month. Not long after this his vision began to fail (bitemporallv) and 
has progressively gro’ivn worse. At the same time he began to suffer from reeiirrin- 
frontal headaches. These, however, have never been severe. ” 

Four months ago he began to have frequency of urination during the day. 
At this time his doctor detected sugar in his urine, made a diagnosis of diabetes, aiid 
instituted diabetic treatment, which was maintained for about six weeks. His 

polyuria gradually subsided. Two 
months later, when all dietary pre- 
cautions had been discontinued, no 
sugar could be detected in his urine. 
(As he had changed his doctor, exact 
information as to the course of his 
glycosuria is not obtainable.) lie has 
noted occasional transient di|)lopia 
during the past two months. Within 
the past six weeks he has exiierieneed 
on three or four occasions the sensa- 
tion of a peculiar and disagreeable 
odour, which others could not detect. 

Ex.vmin.vtion . — T he following 
findings were revealed : Lucal. — Optie 
discs slightly hazy with veins moder- 
ately engorged ; no definite pallor ; 
V.O.S. light perception oidy ; V.0.1). 
20/200 ; a temporal hemianopsia is 
present on the right. X rays show the 
sella to be widely distended, though 
not markedly depressed into the 
sphenoidal cell (Fig. 200). 

General . — A well-nourished voung 
man (Fig. 210) who shows a marked 
.1- tendency' to somnolence, apathy, and 

— '■ ' disinterest. His height is 17ba cm. 

His weight is Tl-O kilo. On e.xamin- 
ing the skeleton, one notes a marked 
prominence of the supra-orhital ridges, 
and the X rays show the frontal and 
maxillary sinuses to he unusually 
large ; the lower jaw' is much too wide 
for the upper, so that mal-oeelusion 
of the molars is present (Fig. 2H). 
He is somewhat ' round-shouldered ’, though the curvature of the dorsal spine 
hardly' amounts to a pathological kyphosis. The bones of the distal hmb .segniin s 
are disproportionately' heax-y and their prominences are accentuated. A ski.igr.un 
of the hand shows the bones of a heax'y', squared type, with definite tut ing o 

the terminal phalanges. i , .i i 

There is a marked hyperplasia of the connective tissue throughout t ie lo ^ 
The dermis and subcutaneous tissue are generally thickened and inel.is u, , * ’ 

especially apparent in the face. The nose and lips are thickened , ii,,. 

hcavv and coarse ; a deep, permanent furrow cro.s.ses the brow , 

facial tissues have lost their natural resiliency, and expre.ssion is there ore m. I ‘ 

The hands are similarly affected; the fingers thick ’ 111)1 the -.kill 

pads of inelastic subcutaneous tis.sue ; the whole hand is hroadeiiei 



Fig. 


241 . — Cajie 0. Cast of teeth to shou* pro- 
fjniithism and mal-occlusion. 
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oi the palm deeply fmvowed. The subcutaneous connective tissue of the feet is 
likeu’ise tliickened ; the toes are enlarged and clumsy and the feet broad j there are 
pronrinent post-calcanean pads. The tongue is enlarged ; its motility is impaired b\ 
fibrous lij’perplasia, so that the speech is tliiclc and slurred. The hair is normal in 
quality, quantity, and distribution. There is profuse sweating of the palms and soles. 

The blood-pressure is ns/so. The basal metabolic rate is -f31 per cent. There 
is a definite history of glj-cosuria, but though he is at present on an unrestricted 
diet the glucose internal assimilation curve is normal. There is moderate enlarge- 
ment of the heart ; other ^^scera appear to be normal. 

Two pre-operative X-rav treatments, directed to the hj-pophysis, were given 
without affecting the constricted rdsual field peripheries in any appreciable degree. 

0PER.VTION. — April 5, 1024. Dr. Cusliing exposed the bulging sellar floor by 
the customary transphenoidal route. After remor'ing the flakes of tliinned bone 
and incising the tense dural capsule, soft adenomatous tissue was disclosed, and as 
much of it as was deemed safe was scooped away. 



Fig. 2-12. — Case li. Showing change in configiiration o{ hands (pre-operative left ; post- 
operative riglit) after ten-montlis’ interval. 


Posl-operalivc Course. — ^A rapid and uneventful convalescence ensued. A tliird 
X-ray treatment was given before discharge. The headache, apathy, and somnolence 
were relieved. The visual acuity and fields showed no appreciable changes on his dis- 
charge on April 20 ; subsequent reports from liis doctor recorded some improvement. 

(ilte patient returned for examination on Feb. 25, 1023, ten montlis after Iiis 
operation. He meanwliile had had tliirteen X-ray treatments. There had been 
less improvement in vision than had been hoped for, and though the acuity had 
(ioubled on the right, the sharply cut henuanopsia persisted, and a restored patch of 
vision in tiie nasal field of the preHously blind left ej’e did not help him greatl 3 '. But 
in other respects he had undergone an extraordinarj' change. Tins was clueflv notice- 
able in the subsidence of the pituitary 'nn-xoedema- or thickening of the soft parts. 
1 he change in his hands is shown bj- a comparison of the casts taken on the two 
admissions (Fig. 212) ; his shoes had become too large for him. There was, of course. 
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no change in the skeletal configuration, but he had lost about ten pounds in 
weight, his metabolism had gone down from -f 31 to -Ms per cent, and his ivho e 
bearing was more alert and energetic. — P. B.) 

Pathology.— The fragments of tissue are found to be composed of masses of 
polygonal cells (Fig. 243). They have no architectural arrangement. Blood-vessels 
are practically absent. The cells vary enormously in size, as do their nuclei Vliiiost 
a tlnrd of the cells have more than one nucleus, as many as si.v beinn present in some 
of tliem. The cytoplasm is packed ^vith fine granules* 

Diagn'OSis. — Chromophile adenoma. 



a 


b 


Fig. 243 . — Case G. Photomicrographs of tumour, a. Hiemotoxyliu and eoain stain. 
( X 30G.) Xoto absence of connective tissue septa and presence of multinucleatecl cclU. 
Xeiitral ethyl-violet-orango G stain. (x8o0.) Only eosinophilic granules appear black 
in photograph. Granules very fine, making a poor photomicrograph. 


The leading cliaracters of the disease 25i’csented by tliis patient, in 
addition to the definite signs of local pressure, are : ijrogressi\’e structural 
deformity of the skeleton; hyperostosis; hyperplasia of the connccthc 
tissue throughout the body ; significant recent gain in weight ; astiicnia ; 
dei^ression of sexual function ; raised basal metabolic rate ; hyperhydrosis , 
temporary glycosuria. This is a tj’pical example of the acromegalic syiidiomc 
in a young adult accomiianying which an eosinopliilic adenoma is loiini . 

C. MIXED ADENOMATA. 

The Mixed Adenoma with ‘ Dyspituitary ’ Syndrome.— It has long 
been known that symi^toms of the acromegalic and hypopituitary s}ii( romts 
may be variously combined in the same individual. ^ The b> poi)itiu an 
symi)toms in these cases have been variousU'' interpreted, rambuniu supi)osei 
tliat they were due to a to.xic product elaborated by the hypojilusia uiiio 
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Others have attributed them to the consequences of necrosis or Inemorrhage 
in the adenoma or to pressm'e of the tumour on the base of the brain. 
Cushingi® has assumed that just as a long-standing case of hj'pertln-roidism 
mav occasionally show traces of myxcedema, so in hjqDerpituitarism evidences 
of lowered function might be superunposed on the fixed characters of 
acromegaly. His address before the Harvey Societ}' in 1910 ended with the 
following paragraph ; — 

It must be borne in mind, furthermore, that a hj-pophysial struma 
(adenoma), wliich at one time has represented a condition of functional hyper- 
plasia, may in the end actually block or destroy the seeretorj- possibilities of 
the gland. As a matter of fact it may be expected : (1) That in all cases of 
original hyperpituitarism associated ■\vith tumour, the functional end-result 
will be hypopituitarism ; and (2) That in many of the cases in wliich existing 
lu'popituitarism is the striking feature traces at least of an early tendency 
to h\'perpituitarism can be detected. These mixtures of the two syndromes 
of glandular over- and under-actiHty are most convenientlj- designated as 
dyspituitarism. 

It should be pointed out, however, that, in man\^ cases at least, the 
features of acromegaly and of the hypopituitary sjmdrome develop synchron- 
ously rather than in sequence. The distinct histologj’- of the mixed adenoma, 
and the mixed nature of the associated glandular symptoms from an early 
stage of the disease, should be clearh’- recognized. 

Some 13 of these mixed syndromes ha%’e occurred in the 162 cases that 
we have studied. The microscopic structure of the tumours found in these 
cases reflects the mixed character of the clinical sjmdrorae. ^Ye will describe 
here one patient whom Dr. Cushing regarded as having a pure hj'popituitary 
syndrome. Professor Biedl, who was visiting the clinic at the time, considered 
him to be acromegalic. The adenoma removed at operation in this case 
proved to be of mixed tjqie. 

Case 7. — Siirg., A'o. 19907. Adenoma witti mixed syndrome. TranspUenoidal 
operation. No Improvement. Death six months later. 

Ad.missiox. — Oct. 17, 1923. J. M., age 19, single, a Jetvish factory worker, 
referred by Dr. H. H. Beers, of Xew York City, complaining of failure of tision and 
headache. 

Clixic.vl Hisronv. — His early development was uneventful. He is the smallest 
member of his family, of whom none are large. Puberty was delayed and did 
not occur until Ids eighteenth year — two years ago. At tins time he had a few 
nocturnal emissions at intervals of two or three months. Sexual libido was never 
pronounced. Shortly after the onset of puberty, nocturnal emissions ceased and 
his sexual desires were entireh’ lost. He failed to acquire the secondarv" masculine 
distribution of hair. 

One year ago he e.xperienced tenderness to pressure on the right ej’e. Six 
months ago he began to suffer from recurrent, dull, aclung pain belund the right eve, 
followed a month later by frontal headaches of moderate severity. Four months 
ago \-ision began to fail bitemporally, and it lias rapidly deteriorated, so that now 
he can read only large headlines. He has experienced no unusual tlurst or undue 
frequency of urination. There has been no notable alteration in weight durin" the 
past four years. ® 

Ex.ijiix.vtiox. — ^The follouinsr objective findings were disclosed : Local \ 

bilateral primary optic atrophy ; V.O.S. 20/70 ; V.O.D. 20/200 ; bitemporal hend- 
anopsia. Die X rays show the sella turcica expanded, its floor depressed into the 
splienoidal sinus, and its anterior and posterior clinoid processes eroded (Fig. 244). 
VOL. XIII,— NO. 50. • 23 
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General . — He is of average height, 171-3 cm., and weiglis 64. kilo. Ilis shoulders 
are narrow and Iris lups wide and rounded, resembling the feminine habitus ( F/g. -1 ir,) 
The skin is very soft, fine, and smooth, like that of a child. The subcutaucovis 
connective tissue of the lips, ears, and nose is thickened and inelastic, catisin" 
some immobility of these structures and gmng to the features a certain coarseiies..^ 
In the hands the subcutaneous connective tissue is thickened, forming well-marked 
pads on the palmar surface of the long fingers. The hair of the scalp is abimdaut, 
soft, and fine. He is quite beardless, and the axillary hair is absent. The pubic 
hair is scanty and is sharply limited above by a horizontal line and the genitalia art- 
somewhat undersized. The basal metabolic rate is — 16 per cent. The fluid intake 
and output are normal during observation in the hospital. The urine is normal. 
A pre-operative X-ray treatment was given. 



Fio. 244. — Case 7. Enlarged sella of mixed adenoma. (>: 1.) 


Opek.vtiox. — Xov. 1. Dr. Cushing exposed the bulging and tlijniie(l si ar 
iloor by the usual transphenoidal procedure. On incising the dura, soft, YU'.'.'.i.-’ 
cedematous tissue was exposed, and a considerable amount of it was spooiu< ‘ • 
Post-operative Course. — rapid, uneventful recovery J ‘'f, • ,,.,1 

At date of discharge, Xov. 23, V.O.S. had improved to -20/30 while 1 .0. • ^ , 

unaltered. A well-defined bitemporal hemianopsia remained.^ He sti l • 

of mild, dull, acliing pain behind the right eye. Two further r ^.iPout 

given, and arrangements were made for them to be continued -h ‘ ^ 

one month. Some weeks after lus return home he had a series o . 
association with a local infection of the lip due to the relentioii of . 1 ,,ricticallv 
wool. He reported in person on March 24, 1924, h.s condition bu^ l-nia 
unchanged. The results of the operation were therefore moat d >. H 




Fig. 24J . — Case 7. Photograph of patient with ‘ mixed ’ syndrome. 



Fig, 7. photouiicrogniplis of tumour, a. Ha.'moto\-ylin and eosin stain. 

(Xo0'>.) Xoie absence oi connective-tissue septa. Xentra] ethyl-violec-orange G stain. 
(xSoO.) Xote ring of granules in poriphcn,' of cell-s. 
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its primary object in improving vision had failed. Six weeks later he sii.l.lenk- 
l^DSt consciousness, and had a severe haemorrhage from mouth and nose w i. 
fatality in a few hours. A post-mortem examination was not made. ’ 

Microscopic Examixatiox.— On superficial e.vamination the tissue removed 
at operation resembles a chromophobe adenoma. The cells are elonmited with 
small single nuclei, and connective-tissue septa carrying small blood-vessels are 
frequent. However, certain areas are without adenomatous arrangement ami i 
specific stain shows a ring of eosinophilic granules in the periphery Sf most of the 
cells (see Fig. 223, D and Fig. 246). It must, therefore, be classified as an adenoma 
of mixed type. 

The outstanding characters in this case were : a mixed type hypophysial 
adenoma ; signs of local pressure ; depression of sexual function"; delayed 
puberty ; hypoplastic character of skin and hair ; slight skeletal build ; under- 
sized genitalia ; and a certain amount of connective-tissue hyperplasia giving 
suggestive evidences of overgrowth in lips, nose, and hands. 


IV. THE SYMPTOMATOLOGY OF HYPOPHYSIAL ADENOMATA. 


It is convenient to discuss the symptomatology of the adenomata under 
separate headings, for the reason that certain of the symptoms and signs 
may be associated with a pituitary tumour of any sort, while others fall into 
groups associated with specific types of adenoma. AVe shall discuss : (1) The 
local pressure effects of the tumotir ; (2) The signs of general inlraeranial 
tension to which it may give rise; (3) The p/?cHZmr features of the hypo- 
pituitary syndrome ; (4) The constitutional disttirbances of the acroniegulk 

syndrome; (fi) The constitutional fealwes of the mixed syndrome. 

1. Local Pressure Signs. — These are common to all pituitary adenomata 
which attain sufficient size to produce them. 

Headache. — This, as Dr. Cushing has suggested, is in most cases due to 
stretching of the dural capsule. It is typically a dull, aching pain, or a 
sensation of pressure and discomfort, referred to one or both temples or 
behind the eyes. This discomfort is often an early symptom, and may have 
entirely subsided by the time the sella has become widely distended. W'lien 
it persists, it is usually completelj'^ relieved by a sellar decomjiression.* 
A subtemporal decompression, on the other hand, which usually relieves the 
headaches of other forms of intracranial tumour, has no effect on pituitary 
headaches. 

Roentgenological Signs pertaining to the Sella. — For a .sati-.laetor_\ 
examination stereoscopic radiography should be employed. The sella wliieh 
contains an adenoma is characteristically expanded by pressure from witliin — 
it is ‘ballooned’. Examining the sellar boundaries .'■crialiin one notes: 1 le 
anterior clinoid processes are characteristically thin and pointed, being se.i • 
loped out on their lower surfaces ; one process may be more affected t lan 
the other, thus giving an indication of the direction of extension of t le 
tumour ; in long-standing cases the two processes may be sejiarated n an 


* Tliis, perhaps, does not apply so certainly to the persistent heailaelies 
times aeeonipany aeromegaly and ivhieh must be due therefore to some •. s 
capsular distention. 
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interval wider than is normal ; the}' may be entirely obliterated by pressure 
atrophy. The floor of tlie sella is typically depressed into the sphenoidal 
cell ; its outlme is commonly clear, smooth, and thin ; occasional!}' it may 
be rendered irregular by the presence of supporting septa in the sphenoidal 
cell ; in long-standing cases it may be partially eroded by pressure atrophy. 
The dorsimr seUte and posterior eliiioid processes are usually much thinned, 
but they maintam with the outline of the expanded sellar floor a continuous 
curve ; in long-standing cases they may be entirely eroded by pressure atrophy 
or so nearly so that several exposures may be required before the thin 
remaining scale of bone is caught on edge by the rays and becomes visible on 
the film. 

AYe wish to emphasize that the characteristic appearances are those of 
an even, more or less globular expansion of the seUa. So typical of an h}'po- 
physial adenoma is this appearance that the great majority of them can be 
differentiated thereby from other lesions distorting the sella. Of these, the 
craniopharyngeal pouch cyst is perhaps the most common. As a rule 
these tumours are extra-seUar in origin, and though the}' distort the sellar 
outlines, the radiological picture is distinctive even in the absence of the 
customary shadoAVs of calcareous deposits^. Tiloreover, these congenital c}'stic 
tumours usually give symptoms early in life, and only when one of them 
actually arises withm the sella itself and remains free from calcareous deposi- 
tions does the sellar deformation resemble that jn’oduced by an adenoma. 
Only two or three cases of this soil; have occurred in Dr. Cushing’s entire 
series. The sella may undergo pressure absorption from other conditions, 
from suiJrasellar meningiomata, for example, and more pai-ticularly as a late 
change when there is a marked and long-standing internal hydrocephalus ; 
but experience should make it possible to distinguish the sellar changes pro- 
duced by these lesions from those of the average adenoma unless the condition 
is so advanced as practically to obliterate all outlines of the fossa. 

Optic Changes . — Distortion and compression of the chiasm and optic 
nerves, with a primary o])tic atrophy, is one of the early consequences of 
any hypophysial tumour. Later, if the neoplasm bursts through the capsule 
and reaches such proportions as to raise the intracranial tension b}' its actual 
bulk, which it rarely does, or b}' causing a secondary hydrocephalus — also a 
rare event — a definite ‘choking’ of the optic disc may be superimposed on the 
2 )rimar}' atrophy. 

Projecting iqjwards, in the mid-line as a rule, the tumom’ inrjjlicates the 
chiasm in the first instance, and causes a bitemporal defect of the visual 
fields. The very tyjrieal manner in which a superior bitemporal notch fii'st 
apjjcars, and extends round the circle of each field, implicating m turn the 
iqqDcr tcmjDoral fields, the entire temjioral fields, the lower nasal quadrants, 
and lastly the upper nasal quadrants, to total blindness, has been fidl}' 
described by Cushing and AA’^alker.-^ After the chiasm has been released from 
pressure, this process is exactly reversed {Fig. 247). The relationship of tliis 
sequence ot events to the internal architecture of the op)tic nerves, chiasm, 
and tracts has also been fully discussed b}' these authors. AAfiiile this is the 
usual type ol visual disturbance, homonymous visual defects from lateral 
pressure on the chiasm, or impairment of one eye alone from impheation 
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As the tumour distends the sellar floor and bulges into the sphenoidal 
sinus, congestion of tlie mucous membrane ma}^ cause epistaxis, but this is 
usually very small in quantit}-, merelj’^ staining the handkerchief from tinre 
to time. The deformity of the sphenoidal sinus may interfere rvith the proper- 
evacuation of its secretions and a mild inflanmratory condition of the mucous 
membrane nray be induced, rvith retention and periodic evacuation of its 
contents, causing post-nasal di’opping. There may be some consequent 
disturbance of the sense of smell, but anosmia fi-om pressure implication of 
the olfactory nerve is comparativeh' rare. When present it is much less 
suggestive of an adenoma than of a meningioma, a form of timrour which 
has a predilection for the meninges of this region. 



i'lG. 24S. — -•rdeiioma from a case of acromegaly. If. van W., Surq. Xo. 17S4. 
Note the great distortion of the basal region of the brain. 


Should tire adenoma rupture its capsule and exteird upwards into the 
crairial chamber in the median line, it may press iqron and deform the h\qjo- 
thalamic region of the brain, and cause pohuria and polydipsia ; but as a 
matter of fact these symptoms, which in exaggerated form constitute diabetes 
vistpidus, are an infrequent consequence of pituitary adenoma. This disorder 
is to be sharply distinguished from the polyur-ia which occurs m association 
with the glycosuria of acromegaly, and which fluctuates with the sugar output 
just as in diabetes mellitus. As the uncinate region of the temporal lobe is 
subjected to pressure by lateral enlargement of the adenoma, typical uncinate 
attacks may occur — hallucinations of smell, usually of disagreeable odours; 
but this, too. is a rare symptom of luqiophysial adenomata. 

In extreme cases {see Fig. -248) the adenoma may protrude still further 
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into the cranial cavity, largely obliterating the cavity of the third ventricle 
and compressing the basal cerebral nuclei. Browsiness and somnolence pass- 
ing on to varying degrees of coma are common signs of such gross intracranial 
protrusions. The tumour may actually reach the level of the foramina o 
Munro and induce an acute obstructive hydrocephalus with general pressure 
symptoms. 

2. General Pressure Signs.— Evidences of an increased intracranial 
tension are usually terminal features of hypophysial disease. They arise 
either on account of the actual bulk of the intracranial protrusion, or, as just 
mentioned, by virtue of a complicating obstructive hydrocephalus. Headache, 
vomiting, and choked disc superimposed on the already atrophic nerves are 
the leading signs, and their significance is peculiarly grave 

3. The Constitutional Disturbances peculiar to the Hypopituitary 
Syndrome. — 

Depression of Sexual Function . — ^This is the first and practically constant 
symptom of the chromophobe adenoma, and is consistent with the fact that 
necropsies on these cases may reveal (apart from the hypophysial neoplasm) 
nothing of note except an atrophy of the gonads. Our most accurate index 
of its onset is amenorrhoea. Depression of libido sexualis, especially in the 
celibate male, may not be very apparent to the patient himself, though in 
a large proportion of our male cases loss of libido is one of the early symptoms 
to be recorded. In women, how'cver, the cessation of the menses invariably 
attracts the patient’s attention, and the constancy of amenorrhcea as the 
earliest symptom is remarkable. 

Of all the female cases between the ages of 20 and 40 years in the series, 
there are but two excejDtions to this rule. One of these was complicated 
b}'’ the presence of hyperthyroidism, and the basal metabolic rate was -)-22 
per cent. Even in this woman, age 32 years, the menses had been irregular 
and scanty since their onset at the age of 16 years, and complete amenorrhcea 
developed shortly after the appearance of the local manifestations of hypo- 
physial tumour. Whether the co-existence of hyperthyroidism had any 
influence in maintaining menstruation, we cannot tell. In the other excep- 
tion to Avhich reference has been made, a woman of 31 years, menstruation 
remained regular with but two lapses, — once in 1916 and again in 1922, when 
a single menstrual period was three weeks late in its appearance, though 
local signs of hypophysial tumour had been present for many years. Follow- • 
ing the transphenoidal operation for the relief of local pressure signs complete 
amenorrhcea developed. 

It is characteristic of the amenorrhcea of the hypopituitary syndrome 
that it is of gradual onset. Complete amenorrhoea is usually preceded by a 
variable period of irregularity and paucity of the flow. Operative interven- 
tion, which usually consists in partial removal of the tumour combined mt i a 
sellar decompressioir, generally has no influence upon the existent clepiession 
of sexual function. In the series there is but one notable exception to tins 
rule. A woman, age 27, with typical amenorrhcea and other hypopliysm 
manifestations of a t3rpical chromophobe adenoma, was operate upon } 
the usual transphenoidal procedure and was put on a course o g an U ‘ 
(anterior lobe) therapy. Five months later, regular menstruation re ur 
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Six months thereafter, she became jjregnant, and in due course -was delivered 
of a normal child. 

Atrophic Changes in the SJdn and HcuV.— Atrophic changes in the skin 
and hair are, in our own experience, as constant signs of the chromophobe 
adenoma as is sexual depression. Thej' are minor changes and occasion no 
inconvenience to the patient, and they must be carefull}’’ sought by the 
observer. For these reasons any attempt at a statistical rerdew of them 
would be unrehable and fruitless, and no opinion can be formed of the time 
of onset of these changes relative to other symptoms. In our personal experi- 
ence we have encountered but one case in which the}’’ were entireh'' absent 
(cf. Case 1). Their charaeter 'varies somewhat udth the age of the patient. 
In the adolescent the skin is like that of a little cliild — thin, delicate, smooth, 
and practically hairless. In the adult the skin is again thin, delicate, smooth, 
and usually unduly dry. The hair of the head is of normal quantity, but of 
a fine, soft, dry texture. The facial, axillary, and pubic hair is apt to be 
scanty, and the distribution of the latter is of the feminine tjqie. Hair is 
much diminished or absent over the remainder of the trunk and over the 
limbs. From the age of about 85 onwards, the skin, wlrich is still soft, tliin, 
and delicate, becomes finely wrinkled. This fine \mirkling is a very character- 
istic appearance ; it is well shown in Fig. 23-1. At all ages there is a very 
defiirite lack of the fibrous tissues of the cutis, secretion of sweat is diminished, 
and the hair is scanty and atropluc. 

Adipositij. — This is a fairly conmion sjTUptom in the hjqDopituitary 
syndrome. Among the younger patients it is definitely present in at least 
SO per cent of the cases ; but it may be entirelj'' absent. Among the older 
patients it is less manifest, being present in about 50 iDer cent. Apart from 
actual pathological adiposity at the time of examination, previous unaccormt- 
able fiuctuations in the patient’s weight are of significance. In patients 
showing no particular obesity at the tune of examination, it is quite common 
to obtain a history that within the past few years there had been a sudden 
gain of some 10 or 15 kilo., which was subsequently lost. Except for the 
unusual pallor of the skin there is nothing particularh'- characteristic about 
the adiposity of pituitary disease to distinguish it from adiposity due to 
other causes ; but the historr^ of sudden fluctuations in weight, whether 
maintained or not, is very typical. Unlike other rdctims of adiposity, these 
people are apt to suffer from the cold. 

The Basal Jletabohc Rate. — This is usually low in the hj’popituitary 
syndrome. It is never abo\'e normal. It varies between about — 5 per cent 
and — 85 per cent from normal. M e do not consider a reading which falls 
within 10 per cent of the normal standard to be of pathological significance, 
and a considerable number of cases come within this limit. The average, 
however, is about 20 per cent below normal. The low basal metabolic rate, 
no doubt, accounts ior the lethargy and inactivity with slow pulse and slightly 
subnormal temperature which the majorit}- of these patients exliibit. 

Infantilism. — Infantile characters are not trqDical of hr-pojrhysial adeno- 
mata, lor the reason that the tumour is very rare during the j)re-adolescent 
period ot life. In two cases (cf. Case 2) in which there was a suggestion of 
intantilism. it was of slight degree, because the patients were well advanced 
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toward adolescence when the disease affected them. We know of no recorded 
case of hypophysial adenoma in which infantilism was a striking feature.* 
This is in marked contrast to the syndrome accompanying the craniopharyn- 
geal pouch cyst of developmental origin, which usually manifests itself in 
childhood and is associated with a very striking degree of infantilism. 

Carbohydrate Tolerance. — Since attention was first drawn to tire subject 
by Goetsch, Cushing, and Jacobson,-^ much has been written on carbohydrate 
tolerance as affected by hypophysial disease, especially in those types with 
which we are now dealing. Before the days of clinical calorimetry, a study 
of sugar tolerance rvas about the nearest approach one had toward an estimate 
of the metabolism of these patients. Individuals were said to have ‘ a high 
or low carbohydrate tolerance ’, depending upon the amount of glucose they 
could ingest without manifesting gly^cosuria. It was assumed ■when tolerance 
was high, as is usually the case in hy'popituitarism, that the patients possessed 
an abnormal facility in transporting, modifying, and storing glucose in their 
bodies. In order to avoid the uncertain factor of alimentary absorption in 
this test, we have carried out intravenous administration of glucose in a 
number of cases. This we tenn the internal glucose assimilation test. 

Contrary to the former belief in a ‘ high glucose tolerance’, we find 
that the blood-sugar curve is considerably longer in returning to its basal 
level in these individuals than in normal persons — i.e., their capacity for 
dealing wuth glucose in the blood-stream is subnormal. One can only con- 
clude from this observation that the alimentary test, although useful as a 
clinical investigative procedure in Jiypopituitarism, has proved misleading 
from a physiological standpoint. It appears probable that absorption from 
the alimentary canal is so slow in them that even their retarded biochemical 
mechanism can keep the blood-sugar level below the ‘kidney^ threshold’ for 
glycosuria. It is quite probable that the retardation of both processes — 
alimentary absorption and iirternal distribution — merely' refleets the lowered 
metabolic rate which we kno\v these patients have. Naturally^ in connection 
with the hyqDopituitary^ symdrome glymosuria never occurs — in contrast, as wc 
shall see, to the findings in acromegaR. 

4. Constitutional Disturbances peculiar to the Acromegalic Syndrome. 

Depression of Sexual Function. — It will be noted that depression of sexual 
function is a symrptom common both to the hypopituitaiy and acromegalic 
syndromes. On the average it is probably one of the earliest symptoms in 
both disorders, but the histories of the acromegalics record many exceptions, 
and in some cases menstruation and libido sexualis have persisted for many 
years in the presence of a w’ell-marked acromegalic symptomatology. 

Connective-tissue Hyperplasia. — Hyperplasia of the connective 
of the body'^ is a constant and essential element of the disease. It is especm y 
evident in the subcutaneous tissues of the lips, nose, scalp, hands, ana ee , 
Avhich become markedly^ thickened and their consistence stiff and me as ic. 
The dermis itself is thickened, and gives to the skin a coarse appearance ana 
texture which is associated -with considerable oedema. The viscera eii aige 
ment that is present in advanced cases is due to hyperplasia o 


Cf. footnote, p. 330. 
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coimectivo-tissuc ek-iiK-nls. TIk- ncuvitu- itaius tVom wliicli llicsc piili.-iils 
sutfcr ;u-c probalily iluc to llu‘ librous hyj)cri)lii.-.ia wliicli is [ncsi-iit in tin- 
nerve sheaths as well as to the narrowiu;^ of the iiiterverlelnal loraiiiiiia li'om 
hyperostosis. Tiie larjje. stiff, elmiisy toii-tiie of aeroiiiee.aly is another 
e-vainple of fibrosis. 

Changes in Shin and [lair.- As just mentioned, tlie skin becomes tbiek 
and coarse from libroiis ehanj^es. In certain parts ol the body, such as llie 
palms of the hands and the seal\». it may be deeply eorrii;,'aled. ^jivim,' 
occasionally a very remarkable appearance upon the scalp, which Dr. t nshiin; 


speaks of as " the bull-doj; scalp of 
acromegaly" {I'Sg. ‘Jt'.)). 'rhere is 
apt to be profuse sweating, often 
accompanied by a disagreeable odour. 

Hviiertrieliosis occurs sometimes to 
a remarkable degree, though this is 
by no means constant. All this is in 
marked contrast to the delicate, tlry 
skin which accompanies the hypo- 
pituitary syndrome. 

2'he Osseous Changes . — These are 
the outstanding featnres of the dis- 
ease. The skeletal deformities tend 
to increase as time goes on. and 
of course remain permanent, even 
should the period of hypcr|)ituitarism 
lapse. Hence, .so far as tliese mani- 
festations of the disease are con- 
cerned. the e.xpression " once an 
acromegalic, ahraj's an aeroniegalie " 
applies. AA'e need but mention the 
well-known enlargement and deform- 
ities of the bones of the face, the 
huge air sinuses, the undershot jaw 
with its wide angle ; the upper dorsal 
kyphosis ; the enlarged clavicles and 
ribs ; the hj^jerostosis of the terminal 
phalanges of the fingers, and of the limb bones and vertebral column. 

The Basal Metabolic Bate . — This is much less constant in acromcgalv 
than in the hypopituitary syndrome. As a rule it tends to be ele\-atcd in the 
active periods of the disease, as in the ease recorded {Case 0), and though 
registrations of 30 per cent are not infrequent, it never attains the high 
figures seen in e.vtreme cases of hyperthyroidism. On the contrary, normal 
or subnormal registrations are not uncommon. 

Glycosuria and Carbohydrate Tolerance . — About 20 per cent of the acro- 
megalics in the series have shown spontaneous glycosuria in greater or 
lesser degree. The glycosuria is characterized by its extreme variability 
fiom time to time in the same indir’idual. At one period — usuall3'' after the 
disease is well established— it ma\- be a prominent symptom, accompanied 
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by polyphagia, polyuria, and loss of weight. A few weeks later both it and 
Its associated symptoms may have entirely disappeared. . It is a common 
experience, with cases of acromegaly which are under observation, to discover 
spontaneous glycosuria on one or two isolated occasions. The glycosuria of 
acromegaly is certainly of a diabetic nature— i.e., it is due to a failure to utilize 
glucose in the body — but whether it is actually pancreatic in origin is undeter- 
mined. In this clinic one case died in typical diabetic coma, and glycogen 
was identified in the liver post mortem, in approximately normal amount.” 

We have not had the opportunity personally to investigate the ‘carbo- 
hydrate tolerance ’ of an acromegalic who had glycosuria, but it is presumably 
low. In several who had not glycosuria the ‘ internal glucose assimilation 
curve ’ was within normal limits. 

5. The Constitutional Features of the Mixed Syndrome.— Though the 
patients of this category present no symptoms other than those mentioned 
above in the acromegalic and hypopituitary syndromes, the symptoms of 
the two disorders are variously combined. The fat, hypotrichotic individual 
who at the same time has enlarged accessory nasal sinuses, some exaggeration 
of the supra-orbital ridges and of the various prominences of the limb bones, 
and is perhaps overgrown, is typical of the mixed class. It should be clearly 
understood that many cases which, on account of a marked, preponderance 
of one or the other syndrome, are commonly relegated to that particular 
class, may yet be tainted by traces of the other. For example, the patient 
portrayed in Case 5 whom we selected to typify acromegalic gigantism was 
almost beardless at the age of 21. 

V. PHYSIOLOGICAL CONSIDERATIONS. 

To construct physiological theories from pathological findings is always 
hazardous, and it is especially so in regard to pituitary disorders, but so much 
stress has been laid in the preceding sections on the distinction between 
eosinophilic and chromophobe adenomata, and the correlation which exists 
between them and the clinical jjicture, that we are obliged to discuss the 
implications of this distinction, especially since we are dealing with a tumour 
of a glandular organ. 

Contrary to the opinion of SjovalF^ and others, the symptoms of pituitary 
disease have been, and must continue to be, interpreted in the light of animal 
experimentation rather than by deduction from the pathological findings in 
clinical cases, and especially is this true in cases of tumour and hydrocephalus, 
as one of us has already pointed out,^* where the normal anatomical relations 
are enormously distorted. Ho’wever, certain definite suggestions emerge 
from the clinical pathology. We shall consider the problem illuminatec 
from this source alone in the first place. We shall then consider it in t le 
light of both clinical pathology and experimental, evidence. 

From the facts furnished by pathological states, we should be et o 
consider that the normal hj'^pojihysis may be concerned with p-owth, " * | 
sexual function, with the condition of the skin and hair, and with the asa 
metabolic rate, since changes in these almost in^'ariably follow upon destiuc^ 
tive compression of the hypophysis by an adenoma (or other neighbouring 
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tumour). Nevertheless, ^ve are faced with certain exceptions which require 
explanation ; and we can obtain little evidence as to which part of the h}qDO- 
phvsis is concerned. e should also surmise that adiposity , h\q 3 erplastic 
changes in the bones and connective tissues, pohmria, and glycosuria were 
due to some cause other than compression or destruction of the hjqiophysis, 
as they are present in only a variable proportion of cases. 

Such conclusions, however, require careful investigation. We realize at 
once that, in addition to destruction of the pituitary gland, a complicating 
factor exists in that an adenomatous neoplasm is present which may or may 
not furnish a normal or a perverted Inqiophysial secretion. 

Let us first eliminate from the category of possible manifestations of 
hypophysial destruction the symptoms which there is reason to believe are 
due to another cause. The hjqierostoses and connective-tissue changes of 
acromegaly are constantly associated with an eosinojihilic adenoma ; they 
never accompany an anatomically similar tumour which is not eosinophilic ; 
they arc associated with no other constant jiathological lesions. Acromegalic 
gigantism is dependent on the eosinophilic adenoma for the same reasons, in 
those cases in which the development of the eosinophilic adenoma has 
preceded the cessation of growth of the individual. Other factors, such as 
the site. size, and local effects of an adenoma being equal, the ‘eosinophilia’ 
of the tumour remains alone to account for these symi^toms of acromegaly 
and of gigantism. 

Let us now consider if any symptoms can be etiologically attached to a 
destructive lesion of the hypophysis from the evidence of clinical pathology. 
Depression of sexual function is a feature almost constant for all types of 
])ituitary adenoma, and as it occurs so early as to preclude the factor of hypo- 
thalamic injury as a cause, we arc left with two possibilities : (1) That all 
forms of adenoma produce some 'toxin’ capable of depressing sexual func- 
tion : (g) That destruction of the hypophysis or diminution of its secretion is 
responsible. Excejjtions to the rule that depression of se.xual function is the 
first symptom have occurred in but two cases of chromophobe adenomata. 
On the other hand, with eosinophilic adenomata early amenorrhoea is less 
eoiistaut. The only synqjtoms. however, which mav precede amenorrhoea 
are the ai-roincgalie changes in the bones and connective tissues, which, as 
we have seen, are probably due to the active secretions of the tumour, and are 
certainly not the consequences of local ])ressure of the tumour upon the 
hypophysis. In these cases amenorrlKca constantly precedes signs of local 
pressure, such as ojjtie atrophy, just as it does in the cases of chromophobe 
adenomata. We must thcrelore conclude that an eosinophilic adenoma mav 
induce the constitutional changes of acromegaly, bv its secretorv aetivitv, 
belore it has attained a size sullicient to cause depressioir of the function 
ot the hyi)o])hysis by pressure. This further indicates that amenorrha-a is 
probaldy an early consequence of tumour pressure — that it is due to depres- 
sion of the fnnetiou of the jutuitary gland, and is not a result of secretory 
activity nor of toxin production by the neoplasm. 

We aie unable to apply to the cutaneous changes of the hvpopituitarv 
syndrome the same, line of argument as in the case of anienorrhora. because 
.1 is nniiossiblo to determine accurately their time of onset. They are a 
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practically constant accompaniment of the chromophobe adenoma, and rarely 
occur with the eosinophilic tumour, which, on the contrary, causes excessive 
growth of hair and thickening of the skin. This suggests that the cutaneous 
changes of the hypopituitary syndrome are due to a loss of function, while 
the eosinophilic tumour prevents these effects of pituitary lesion by produciiw 
acromegalic changes by means of its own secretory activity. 

The basal metabolic rate is constantly lorvered with chromophobe adeno- 
mata, wdrile it is often raised with eosinophilic adenomata. It is possible 
that the same line of reasoning applies as in the case of cutaneous changes. 

Concerning the remainder of the clinical symptoms we can say little 
from the evidence derived from clinical patholog 3 n It should also be noted 
that little concerning the functions of the individual parts of the hypophysis 
can be learned from tliis source. 

So far rve have restricted ourselves to the clinical pathology of hypo- 
physial adenomata as an approach to the elusive physiology of the 2 >ituitary 
gland. A more fruitful and a surer rvay e.xists in the application of the 
evidence fui'nished hy experimental research to a critical intei-pretation of 
the clinical data. It would be out of place to enter here into a full discussion 
of the experimental work bearing on pituitary physiology, but we may 
recapitulate our present views. Some time ago one of us, in approaching 
the problem from the e-xperimental standpoint, recorded the following con- 
clusions “ (1) The pars anterior (pars distalis, vorclerlappen) of the 
hypophysis is in its histological structure glandular. Its secretory product 
has not been isolated, and the effects which it exerts on the organism are not 
conclusively demonstrated ; (2) The pars posterior (pars intermedia and pars 
nervosa) is structurally not glandular (in dog and man). Its removal from 
the organism (dog) .gives rise to no symptoms In the light of experimental 
evidence obtained since these conclusions were recorded the first requires 
amendment. It had already been show’U by Fichera, Cushing, Aschner, and 
others that removal of a large part of the gland, including the anterior lobe 
in a growing animal, resulted in dwarfisnr. Smith and Graeser-^ ba^'c shown 
also that iir the rat the jrars distalis exerts a definite infiuence upon growth, 
and that extensive injury of the pars anterior results in dwarfism and infanti- 
lism, which can be overcome by the intraperitoneal administration of extracts 
of the pars distalis of the beef liypophj'^sis. It is highly probable, tlierefore, 
that the rare infantilism and dwarfism occurring rvith chromophobe adeno- 
mata (and much more often with the suprasellar tumours) is due to depression 
of function of the pars distalis of the hypophysis. 

This briirgs us to air interesting point ivhich may elucidate some o re 
more obscure sjnnptomatology. The eosinophilic adenoma, in spite o t ie 
fact that it depresses or elimiriates the function of the normal hypop r) sis,^ 
yet induces gigantism ivhen acting within the growth period. Here we rare 
an example of a tumour interfering ivith an important physiologica uric ion, 
and in all probability substituting for that function the effects o i s own 
secretory activity, ivhich must be very similar to those of the norma g atic . 
In other w'ords, dw^arfism should result from hypophysial 
instead, the activity of the eosinophilic tumour prevents this effec an 
gigantism. Evans and Long^'* have produced gigantism m ra s ry 
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administration of pars distalis preparations, and in this respect the effects of 
the eosinophilic adenoma are at least akin to the experimental h3'perpituit- 
arism thus produced. It is consistent to link with this similaritj- in biological 
activitj' the close histological resemblance of the eosinophilic tumour to the 
noi-mal gland. We would finther deduce from these premises that the eosino- 
philic granules of the normal gland are probabh*' concerned with the groudh 
of the organism. 

When, however, we attempt to correlate acromegalic changes (as con- 
trasted with simple gigantism) with experimental physiological findings we 
meet with difficulties, for acromegah' has as r'et no exj^erimental counterpart. 
In the present state of our knowledge, it is profitless to speculate upon the 
possibility as to whetlier the eosinophilic adenoma produces an excessive or 
a perverted secretion to account for the changes of acromegal^^ 

A word maj^ be added concerning the pars posterior of the hj^Dophysis. 
Xo ph3'siologieal activit3’ has been demonstrated from it in mammals, either 
experimentalh' or clinicalh', though numerous pharmacological activities have 
been obtained from its extracts. Its total ablation in the dog causes no 
S 3 ’mptoms, as maiw in^■estigators have shomi, and we suspect that its com- 
pression b3' a tumour in man causes no S3-mptoms. At an3' rate, it probabty 
pla3's no part m the symptomatoIog3' of the h 3 ']i 3 oph 3 'sial tumours which we 
are considering. 

Poh’uria and pohxlipsia are so rarel3' seen with h 3 ^ 3 oph 3 ’sial adenomata, 
except for the poh'uria accompan3'ing the diabetes meUitus occasionally 
occurring in acromegah', that the3' need not be discussed, exeept to note that 
if the essential lesion of diabetes insipidus be considered to lie in the pars 
posterior of the h3*poph3'sis, it is strange that it occurs so rareA with an 
intrasellar tumour such as the h3'pophysial adenoma. 

VI. DIFFERENTIAL DIAGNOSIS. 

The recognition of a tumour of tlie h3'popJi3'sial region presents little 
difficult3' as a ride. The primar3’ optic atroph3', characteristic visual field 
delects, the ocular j^alsies, the X-i'a3' picture of sellar deforniit3'’, leave little 
room for doubt. It is essential, however, to carr3' the diagnosis a stage 
further, and to be able to form an opinion as to whether the tumour is or is 
not an adenoma, since from a surgical standpouit the correct differentiation 
ol the adenomata from the various parah3']ioph3’sial lesions is of the first 
importance. 

The eosinophilic adenoma is not likel3* to be confused with an3'' other 
lesion, as the signs of acromegah' or gigantism with which it is associated 
are almost unmistakable. The chromophobe tumour, on the other hand, 
ma3 be easih' confused with a number of parah3'poph3'sial lesions, since simple 
compression of the pituitar3' gland and neighbouring nerves are conmion to 
all of them. The more important of them are the suprasellar C3'sts origina- 
ting Irom Rathke s pouch, suprasellar endotheliomata, teratomata, ehole- 
stcatomata. gliomata of the optic chiasm, and even In'drocephalus. Each of 
these conditions mav be associated with the hypopituitary syndrome, probably 
b3 virtue ot the common factor of compression of the pituitaiA' gland. They 
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From an experience of 53 cases at this Clinic, in which between four ami 
eight ‘series’ of treatments were given, it appears certain that the growth 
of the tumour may usually be retarded, and an actual reduction in fts size 
sometimes effected, by radiotherapy. It should be mentioned, however, that 
the treatment is not entirely free from risk (cf. Case 5). In two of the 53 
cases temporary aggravation of their symptoms was observed. Sudden and 
severe headache followed the treatments, they suffered from increased diffi- 
culty of vision, and from general lassitude and prostration. One of them 
was subsequently completely relieved by a sellar decompression operation. 
In the other the symptoms subsided spontaneously forty-eight hours after 
treatment, apparently consequent on a rupture of the tumour into the 
sphenoidal sinus. These temporary aggravations of the symptoms are pre- 
sumably due to acute degenerative processes, accompanied by swelling of 
the tumour tissue. It may be said, however, that no histological change in 
the adenoma has been demonstrable in cases in which tissues have been 
secured by operation subsequent to periods of radiotherapy. 

The experience in the Clinic with radium, so highly recommended by 
Hirsch, has been far less encouraging. In a number of cases, seeds of radium 
emanations have been imjjlanted directly in the tumour after its exposure 
by operation. In other cases radium has been used by intranasal applications 
without operation. No beneficial results have been seen, and the occasional 
necrosis of bone resulting from these applications has been a distressing 
complication. We have had no experience with the e.xtracranial heavily- 
filtered radium-pack method as advocated by Pancoast.^® 

Medicinal Treatment. — As regards endocrine substitution therapy, we 
are well-nigh powerless at present. The oral administration of ‘whole gland’ 
or of separate pituitary lobe preparations has proved quite valueless in the 
past. So convincingly ti’ue has this been that such treatment of hypophysial 
disease was abandoned many years ago at this Clinic. However, the recent 
work of Evans holds out fresh hope in this direction. By intraperitoneal 
administration of anterior lobe preparations to rats whose hypophysis had 
been injured, his co-workers were able to overcome the retardation of growth 
from which the animals suffei-ed. It is possible that some day we may be 
in possession of endocrine substitution therapy for hypophysial disease quite 
comparable Avith that Avhich is available for hypothyroidism, but it appears 
that it will have to be given in some other Avay than by mouth.* 

Surgical Treatment. — What can Ave hope to achieve by mechanical 
measures ? In the first place it must be recognized that from the position o 
the tumour, its intimate relationships to important structures, and its 
of extension around these structures, its complete removal is suigica } 
impossible, even if the attempt Avere advisable, in the gi’eat majonty o 
adAmnced cases. MoreoAmr, Ave belicAm that any ojAeration Avhich aims a 


* There is at present no justification for calling the 
diabetes insipidus an endocrine substitution therapy. In fact, j],,, nature 

evidence upon this subject is strongly opposed to such a yrew Howeyen u^td tlw^^ 
and origin of pituitrin shall have been satisfactorily, explained the mat 
doubt. 
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total extirpation is unjustifiable because of the extremely slender cliance it 
has of accomplishing its object and the great hazard with which such an 
attempt must be associated. 

Assuming, then, that the hj^jophysial adenoma is to be considered 
incapable of complete extirpation, what can be done for the patient ? If 
the neoplasm is not completelj'’ removed, it uiU certainly continue to grow 
(though its gro^vth may be retarded by radiotherap\’’). Furthermore, it will 
probably continue to produce its noxious secretion if of the eosinophilic 
variety. 

From surgerj’', therefore, we cannot as yet anticipate any permanent 
modification of the constitutional S 3 Tnptoms of acromegah', even though 
experiences such as we have recorded (cf. Case 6) niaj’" point in this direction. 
Much, however, can be done to relieve the distressing consequences of local 
pressure of the tumour — the headaches and loss of ^dsion ; and we would 
emphasize that it is with this objective alone that the surgeiy of the lu'po- 
plysis can be rightly emploj'ed. 

We are dealing with a tumour which cannot be complete^ removed, 
which is enclosed by resistant structures below, and which consequently tends 
to grow upward and press upon the chiasm, therebj' causing blindness. Bj’" 
removing the resistant structures below it, we can not onlj* relieve the tension 
headaches, but also release the important structures above it from compression. 
This is one of the main objects of the transphenoidal operation,-^ which 
produces a decompression from below by removal of the sellar floor and 
splitting of the dural capsule. We would emphasize that the object of this 
surgical procedure is not onlj'’ to remove as much of the tumour as thought 
safe, but also to relieve the upward pressure of a lesion which cannot be 
removed entirety, and will inevitabty continue to grow, by permitting the 
grondh to enlarge downward. Onlj' the operation from below can accomplish 
this object. By approacliing the tumour from above, it is possible in 
favourable cases to effect a partial removal and in this way to relieve tempor- 
arilj' the optic fibres from compression. But in the ophiion of the Clinic the 
chief argument against tliis procedure lies in the fact that incision of the 
dural capsule, in those cases in wliich, though bulging, it is stfll intact, opens 
the way for a readj’- intracranial extension of the growth which might other- 
wise be long postponed. 

Admitting the propriets^ of operating on pituitarj- adenomata from below, 
the ver\' great importance of their correct diagnosis becomes esddent, for it 
is particularty dangerous to operate on pituitary lesions other than adenomata 
bj' the transphenoidal route. Suprasellar tumours, and likewise the adenomata 
which have invaded the cranial chamber, must be approached from abor’e, 
and in this Clinic an osteoplastic transfrontal' exposure®* is greatlv preferred 
to that uhich approaches the lesion from the side. The transphenoidal opera- 
tion, as a matter of experience, carries with it very little risk of menurgeal 
infection when conducted in the presence of an adenoma with a ballooned 
sella. 

In the series of 162 cases which liave been subjected to operation the 
mortahts’ has been ; in 177 transphenoidal operations, S'G per cent ; and in 
19 translrontal operations, 5’2 per cent. The transfrontal series is so small 



364 THE BEITISH JOUEHAL OF SUEGEEY 

that the figures are scarcely comparable. It is quite probable, nevertheless 
that the transphenoidal operation- will always have a slightly higher operative 
mortality than the transfrontal procedure, from the occasional" possibility of 
meningeal infection which it carries with it. However, in dealing with a 
condition such as pituitary adenoma, an operative mortality of 8-6 per cent 
does not appear excessive. Even so, it may be said that these inclusive 
mortality figures are greatly affected by early experiences with advanced 
lesions and hopeless secondary operations. Since May 1, 1923, a consecutive 
series of 42 transphenoidal operations has been carried out with but one 
fatality. 

A far more rveighty consideration than the difference between an S-6 per 
cent and a 5-2 per cent operative mortality is the degree of benefit which is 
conferred on the majority of the patients by each procedure. The trans- 
frontal operation can hold out little to a patient with an adenoma beyond 
an exploratory operation with possible temporary relief of pressure symptoms ; 
and there is always the risk of further damage to the chiasm by direct trauma, 
which defeats the main purpose of the operation. The transphenoidal pro- 
cedure confers a large measure of relief whose duration is much longer, often 
extending over many years. 

When, therefore, a diagnosis of adenoma can be made with confidence, 
we believe there is no question that the first surgical step should be a sellar 
decompression with partial removal of the tumour from below. Later, should 
definite signs of an intracranial extension persist, the advisability of an intra- 
cranial operation for its removal may have to be considered. This is 
especially to be contemplated when signs of a lateral intracranial extension 
are present, as evidenced by homonymous hemianopsia, uncinate attacks, 
etc. Such an extension is less likely to recede into the decompressed sella 
than is a median one. The transfrontal approach is the more satisfactory 
in such a case. 

We do not consider that the doubtful gain in exposure which Heuer’s^^ 
and Adson’s frontolateral operation may offer compensates for the occasional 
cerebral injuries and much higher moiTality-rate with ivhich these procedures 
have been associated. 

To summarize the treatment of hypophysial adenomata, we advocate : 
A trial of X-ray therapy unless there is imminent danger of loss of vision, 
when a sellar decompression should be done forthwith. During the course 
of X-ray treatment the progi-ess of events should be carefully controlled by 
repeated perimetric examination. If visual impairment becomes greater, a 
transf)henoidal operation should be carried out, with partial removal of t le 
tumour. Later, should symptoms referable to a lateral intracranial exten- 
sion of the tumour persist, a transfrontal operation should be underta 'en. 
Following aU these measures. X-ray treatments should be given in tic 
hope of retarding the further growth of the tumour. They should at irs 
be administered at intervals of three or four weeks, and later the lea 
ments should be adjusted as the progi-ess and circumstances of the particu ar 
case demand. 
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SUMMARY. 

1. A clinico-pathological studj’’ of 162 examples of pituitary adenomata 
shows that three fairly definite tjTies of tumour can be histologically recog- 
nized and that they represent more or less definite clinical sjmdromes. 

2. The s\mdrome of acromegaly corresponds with the chromophil 
adenoma, that of h 3 TDopituitarism with a chromophobe adenoma, and the 
mixed sjmdrome with a mixed tj'^pe of adenoma. Case histories are gi\ en 
to illustrate these several sjmdromes. 

3. Though our knowledge of the phj^siological action of the pars distalis 
is in its infancy, it may be asserted not only that it exerts an influence on 
gron-th, but that the eosinophilic cells are the ones chiefly concerned. In the 
absence of an increase in the number of these cells, evidences of overgrowth 
of one sort or another have not been found to occur. 

4. We have as yet no knowledge of the biochemical influences which 
underlie the formation of these adenomata, and can onh" draw analogies from 
the better knomi lesions of the thju’oid in arriving at our interpretations of 
them. 

5. The treatment of these lesions is therefore still at the primitive stage 
in which a radical operative measure, rather than some simpler agent, is 
called upon to relieve the effects of local jiressure on important neighbouring 
structures. 
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RIGHT DUODENAL HERNIA: 

WITH REPORT OF A CASE SUCCESSFULLY OPERATED ON, 
THE FOURTH RECORDED RECOVERY. 

By FRANCIS R. BROM'N, Dundee. 

The following is the report of a case of right duodenal hernia. The classi- 
fication adop>ted is that given by Moynihan in 1899 in his monograph on 
retroperitoneal hernia. This very rare condition has also been described as 
right paraduodenal hernia, and as hernia of the mesentericoparietal fossa 
of Waldeyer. 

The patient, a man of 49 years, was admitted to Dundee Royal Infirmary 
on Dec. 13, 1922, with the provisional diagnosis of chronic duodenal ulcer. 
Seven years before he fell from a height, and both bones of the right leg were 
fractured. At that time he thought he had injured something in his abdomen. 
He was off work for eighteen months, and ‘had never felt the same since’. 
Tliree years before admission he underwent an operation for hremorrhoids. 
He refeiTed the onset of Ids present illness to an occasion about two months 
before admission. While at stool he was ‘pressing pretty hard’ owing to 
constipation, and thought he felt something ‘go’ hr the region of the epigas- 
trimn. This was followed by pain of a steadj’’, dull, aching character in the 
epigastrium for one month. He stated that his doctor told hhn there was a 
swelling there. (The doctor informed me that only on one occasion did he 
get the unpression of a palpable swelling in the upper abdomen, and as he 
failed to verify it on subsequent examinations, did not attach any significance 
to the observation.) The pain, almost constant for a month, gradually 
became less severe, and latterl}" had practically disappeared. It had no time 
relationship to meals, and was neither aggravated nor relieved by taking food. 
The appetite was good, and there was no vomiting. On examination of the 
abdomen, nothing definite was made out except shght tenderness on pressme 
over and just below the xiphistermmi. X-ray examination of the alimentary 
tract was reported to reveal no abnormality. 

Xo definite diagnosis was made, and on Dec. 23, 1922, I performed 
laparotomy through a high right paramedian incision. On opening the peri- 
toneal cavity no free small intestine was visible, but coils of small intestine 
were observed ‘shining through’ a thhi layer of peritoneum, exactly as one 
often sees when dealing with a thin inguinal hernial sac containing unreduced 
bowel. The first impression received was that there was a second layer 
of anterior parietal peritoneum. Fmther investigation showed that the con- 
dition was an internal hernia into a large peritoneal sac. The mouth of the 
sac looked to the left ; its posterior boundary was formed by the Itmibar 
vertebra; covered by peritoneum, and in the anterior margin lay the superior 
mesenteric artery. The rest of the sac, occupying mairdy the right half of the 
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abdomen was freely movable, and the hand could be passed completely 
romid between it (the sac) and the parietal peritoneum lining the poLrior 
abdominal nmll The contents of the sae were rather more than the upper 
two-thirds of the small intestine, the jejunum entering the sac about three 
inches from the duodenojejunal junction, which appeared to be in its normal 
position. The herniated bowel was easily withdrawn, and was of normal 
appearance. The first part of the jejunum was free. After reduction of its 
contents, the greater part of the sac could be brought out of the abdomen, 



Fig. 250. — case. Right duodenal hernia. The orifice of tlie sac is sliown, uith 
afferent jejunum and efferent ileum. Notice the superior mesenteric artery in tlie anterior 
margin. The fundus of the sac lies in front of the ascending colon. 


and the situation of the orifice, which admitted four fingers, was verified. 
The sac was turned completely inside out so that the orifice looked to the 
right, the neck was closed by a catgut suture, and the fundus was removed. 
{Figs. 250 - 252 .) The ascending colon had a definite mesentery, and the 
ciecum was unduly mobile, which enabled one to remove the appendix easily 
through the high incision. No other abnormality was observed. The patient 
made an uneventful recoverj% and has had no return of his previous 
symptoms. 
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Fig. 251. — Author's case. 
Diagram of transverse section 
at level of mouth of the sac. 
Shows the sac lying in front of 
the asc-ending colon and meso- 
colon. 




Fig, 252. — Author's case, 
ifethod of obliteration of sac 
by eversion and closure of the 
neck by suture. 


Fig, 253. — Diagram of 
transverse section to show the 
normal disposition of the mes* 
entcrj” and peritoneum of the 
posterior abdominal wall — for 
comparison with Figs, 251, 
252, 254, and 255. 




Fig. 254.* — Sac passing 
behind the posterior parietal 
peritoneum. Ascending colon 
pushed outwards by the hernia 
wlien there is no ascending 
mesocolon. 


Fig. 255 .* — The hernia has 
burrowed behind the ascending 
colon, and appears on its outer 
side. This is the condition 
commonly found when an as- 
cending mesocolon is present. 



Fijs. 251 aad 255 arc diagrams of traasrerie sections to illusirata the position of the sac in the more 
usual types of fright duo-ienal hernia. 
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DISCUSSION. 

Moynihani lays down three conditions as invariably presezit in ri«ht 
duodenal hernia : (1) The sac occupies—at any rate, at first— the right half of 
the abdominal cavity, lying behind the ascending and transverse mesocolon ; 
(2) The orifice is situated behind and to the left of the sac, on the lumbar 
vertebras ; (3) In the anterior margin of the sac there lies either the superior 
mesenteric artery or a continuation of it, the ileocolic artery. 

In the case here recorded, the position of the orifice, and the presence of 
the superior mesenteric artery in the anterior margin of the orifice, are in 
accord with Moynihan’s criteria, but the position of the sac in relation to the 
posterior parietal peritoneum is unusual. Instead of stripping the posterior 
parietal peritoneum off the posterior abdominal wall, and burrowing behind 
the ascending colon and mesocolon, the sac lay freely in front of these struc- 
tures, being indeed fixed only at its orifice. (Figs. 251, 254, 255.) 

The presence of an ascending mesocolon has been noted in previously 
reported cases, e.g., by Broesike, by Moynihan, and by Carson.^ Gruber* 
reported a case associated with a persistent mesentery for the large bowel, 
and attached considerable significance to this finding. Nagel,* in describing 
his case, states that “the presence of a persistent mesentery to the ascending 
colon may have aided in forcing the intestines into the pocket, and it 
undoubtedly helped to maintain them there”. 

Abnormalities about the duodenojejunal flexure appear also to be common 
in this condition. Thus Broesike, s in the cases he investigated, found a fusion 
of the upper few irrches of jejunum to the posterior abdominal wall, and 
believed that this abnormality was essential for the formation of this type of 
hernia. Moynihan has shown that this condition is not necessary, and that 
the jejunum may have a free mesentery from its commencement — as m the 
author’s case and others, e.g., Barrs’,® and Griffith’s museum specimen in 
Leeds Infirmary. On the other hand, the ascending portioir of the duodenum 
may have a free mesentery continuous with the mesojejunum — as found in the 
cases described by Carson, and Beimardbeig.’ 

Much significance cannot, I think, be attached to the history of haemor- 
rhoids in this case, although it is conceivable that in some cases there may be 
pressure on the inferior mesenteric vein, which vessel, Carson states, was 
present in the posterior margin of the neck of the sac in his case ; this feature 
no doubt caused the enormous dilatation of the veins of the descending colon 
and sigmoid which he noted. The occurrence of haemorrhoids in left duodena 
hernia (from compression of the inferior mesenteric vein) has been repoitec 
(Strazewski®), and Moynihan refers to an article by Leichtenstern,® who first 
pointed out the diagnostic significance of this observation. 

ORIGIN OF RIGHT DUODENAL HERNIA. 

Several somewhat conflicting theories have been brought forward to 
account for the formation of this type of internal hernia, but as ye i >s 
doubtful if the true explanation is known. 

Sir A. Cooper’s case of ‘mesenteric hernia’ — almost certainly o i 
nature as the author’s — was supposed by him to result from traumatic rup 
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of one layer of the mesenteiy, and the jirotnision through the aperture of 
intestine which would force in front of it the other intact layer as a hernial 
sac, or from congenital defect in either layer, when a similar effect would 
ensue. 

According to Broesike and :Moynihan, right duodenal hernia originates 
only in the mesentericoparietal fossa, first described by B'aldeyer in 1874. 
Mo}mihan’s description is as follows ; “The most usual position of this fossa 
is in the first part of the mesojejunum, immediately behind the superior 
mesenteric artery and immediately below the duodenum. The fossa varies 
considerably in size. The fossa has its orifice looking to the left, its blind 
extremity to the right and downward. In front it is bounded by the superior 
mesenteric artery, and behind by tlie lumbar vertebrae. The peritoneum of 
the left leaf of the mesenteiy lines the fossa ; that of the right covers the 
blind end, and is then continued directly into the posterior parietal peri- 
toneum. A forcible enlargement of the fossa would tlius result in a tearing 
up of this layer of peritoneum lining the posterior abdominal wall”. 

Isllob,“ the first to describe this condition aecuratel}’’, and later, Jonneseo,’^^ 
belie^’ed the hernia to originate in the inferior duodenal fossa. More recently, 
Nagel writes : “Wliile the majority of right duodenal hernias j^robably arise 
in the fossa of Waldeyer, it is reasonable to assume that some of them may 
originate in the inferior duodenal fossa when situated very low, near the 
beginning of the third portion of the duodenum and over the center of the 
vertebral column, or even to the right of the middle line ”. The usual position 
of the inferior fossa is high and to the left of the middle line. This low 
position was found in four of the bodies examined by Nagel. “ Herniation 
into such a fossa”, he writes, “would natm’ally progress toward the right, 
and by a peeling back of its superior peritoneal margin, until it reached the 
mesentevic vessels, would form a typical right paraduodenal hernia”. 

Edmund Andrews^- advances an embryological explanation of the causa- 
tion of duodenal hernia, which term he considers a misnomer. He believes 
that the condition is “a congenital anomaly due to imprisonment of the small 
intestine beneath the mesentery of the developing colon”. He characterizes 
as absurd and grotesque the prevalent conceirtion that these enormous hernias 
originate in small peritoneal pouches, and grow in size by gi’adual expansion 
of the sac. In support of his contention, he states : (1) Differential pressure 
within the abdomen is utterly lacking, so that any vis a tergo to account for 
the formation or growth of such hernia is totall}- absent. (2) There are 
literally hundreds of similar folds and fossje in the peritoneum, many of wliich 
are of much greater size, and they are practically never the sites of such 
hernias . (3) In all but a very small muioritj’ of cases reported, the degree 
of herniation has been total or subtotal. (4) A case of total hernia in a new 
born infant has been reported (left duodenal hernia — ^^’^ogt). Andrews writes 
Surely one cannot believe that intra-abdominal pressure in utero has been 
the cause of such a ‘hernia’ (5) The herniated viscera are never anj’thing 
but small bowel. The presence of omentum in the sac has never been 
reported. In only one case, that of Pj^bus (left duodenal hernia), was a few 
inches of the descending colon herniated. (6) In many of the cases there has 
been an almost universal growing together of the contents of the sac. Tliis 
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condition, termed ‘totalis accreta’ by Kohlman, was present in Andrews’ 
case, and he considers the adhesions to be derived from retroperitoneal tissue 
rather than the result of inflammation. Andrew's explains production of rifrlit 
duodenal hernia as follow's : “ Suppose that the rotation of the umbilical loop 
is not carried to completion. The caecum then w'ould not lie superior to the 
small intestines” (Andrews illustrates it lying at a low'er level on the left side 
of the abdomen), “and as it grew' to the right, the small bow’el would be 
caught in its mesentery, and finally, w'hen its mesentery became adherent to 
the right posterior abdominal wall, its imprisonment Avould be complete. 
The superior mesenteric and ileocolic artery w'ould lie in the free edge of the 
sac. All the conditions of a right duodenal hernia are exactty reproduced”. 
He explains the formation of left duodenal hernia as “merely a higher 
degree of the same process ”, and believes that cases of mesocolic hernia and 
pericascal hei'nia may have a similar origin. 

Against Andrew's’ theorj% at first sight a plausible explanation, can be 
made the follow’ing criticism. Normally, during the second stage of rotation 
of the mid-gut loop at the tenth w'eek, the small intestines pass to the left 
side of the abdomen behind the superior mesenteric vessels ; the cajcum then 
passing to the right side and eventual^ descending to the right loin as tlie 
colon elongates ; the ultimate result of this rotation being an anti-clockwise 
turn of 270° about the axis of the superior mesenteric artery (Dott).^® 'When 
this rotation does not occur, the small intestines occupy the right hypo- 
chondriac, lumbar, and iliac regions. The colon is confined to the left side. 
The small intestine, so situated, w'ould not only effectively prevent the 
ascending colon and mesocolon from reaching and adhering to the right 
posterior abdominal Avail, but, instead, Avould tend to perpetuate the left- 
sided position of the ascending colon, Avhicli Avould thus lie alongside the 
descending colon. iMairy cases of this type of non-rotation have been reported, 
the chief surgical interest being left-sided appendicitis. 

In the author’s case, the hernial sac lay, as already emphasized, freely 
in front of the ascending colon and mesocolon, a position Avhich is inconsistent 
Avith AndrcAvs’ embryological explanation. 

SUMMARY OF RECORDED CASES OF RIGHT DUODENAL HERNIA. 

Nagel collected and summarized 29 cases, includiirg his OAvn ; of these, 
17 W'ere noted by Moynihair^ in 1906. Rendle Short, in his papei on 
retroperitoneal hernia, confines himself to those cases producing symptoms 
during life and in Avhich an operation AA'as performed. To Nagels o 
such cases, he added that of NoA'ak and Sussmann,®® a man, age 34, aa \o 
recovered — making thus a total of 3 recoA'eries and 10 deaths. Taao 
authentic cases are noAv added to the list ; Bernardbeig s, a man o o , 
operated on unsuccessfully for acute obstruction in NoA'ember, 19-4 , anc 
the author’s, operated on in December, 1922, and noAV recorded. 

Levin and Ellis®® reported a case of hernia into the inferior uoc * 
fossa in a boy of 8 years Avho recoA'ered after operation. LeA'in ^ 

to be a right duodenal hernia. At operation about 15 to 18 in. ot me 
mencement of the jejunum Avere found in a sac in the mesentery o « 
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of the vertebral column. The mouth of the sac looked U 2 uvards and to the 
left, and was in the situation of the inferior duodenal fossa. The superior 
mesenteric ai’tery was not identified, and Levin states : In this particular 

case, I am quite certain that there was no vessel in the anterior boundary of 
the neck, for after I had made my incision over the ‘tumour’ I slipped my 
finger into the constricting ring and cut through it; tliere was no bleeding, 
therefore there could not have been a vessel of any size in the neck”. This 
case appears to be similar to -Molin’s hernia into the inferior duodenal fossa, 
and cannot, I consider, be accejited as a right duodenal hernia. 


Table I (after JWige/).— R ecouded Cases of Right Duodenvu. Hebxia. 
(.A.uTHE.vric Cases.) 


SVJIPTOJfa 



OKERVCR 

Tear 

Age 

SE-V 

IVhen* 

DUGN’OsED 

OP ACTTE 
OUSTRUC- 

TIO.V 

OPERA- 

TION' 

KEStXT 

1 

Klob 

1801 

30 

.M. 

.At necropsy 


No 


2 

Gruber 

18GS 

25 

M. 

.At necropsy 

— 

No 

— 

3 

Moutard-Martin . . 

1870 

— 

— 

.At dissection 

— 

No 

— - 

4 

Guy’s Museum 
specimen 

|1870 

(1871 

— 

— 

AJuseum 

specimen 

Xo 

No 

— 

5 

Fiirst 

1884 

01 

.M. 

.At necropsy 

— 

No 

— 

0 

Zwnardeniaker . . 

1884 

.Adult 

.M. 

.At necropsy 

Yes 

No 


7 

Quenu (Jonnesco) 

1885 

50 

.M. 

.At operation 

Yes 

Yes 

Death 

8 

Gerard-.Marchant. . 

1885 

— 

— 

.At dissection 

— 

No 

, — 

9 

Broesike . . 

(1884 

'(1885 

2 

.M. 

.At dissection 

— 

No 

— 

10 

Broesike . . 

1880 

.Adult 

.AI. 

-At dissection 



No 



11 

Barrs 

1891 

18 

M. 

.At necropsy 

Yes 

No 

— 

12 

Clarke 

1893 

.Adult 

M. 

.At operation 

Yes 

A'es 

Death 

13 

Rose 

1895 

68 

F. 

.At operation 

Yes 

Y'es 

Death 

14 

Morestin . . 

1890 

.Adult 

M. 

-At dissection 

Yes 

No 

— 

13 

Xeumann . , 

1898 

55 

P. 

.At operation 

Yes 

A’'es 

Cure 

10 

Griffith (Moyiiilian) 

1898 

— 

- — 

Museum 

specimen 

• — • 

No 

— 

17 

Kuppers . . 

1899 

— 

— 







IS 

Scluvalbe . . 

1903 

14 months 

.M. 

.At dissection 



No 



19 

Schwalbe . . 

1903 

Adult 

.M. 

At dissection 



No 



20 

Selby 

1904 

40 

.M. 

.At operation 

Yes 

A'es 

Death 

21 

Patou 

1900 

3 months 

— 

.At operation 

Yes 

Y'es 

Death 

22 

Haasler 

1907 

43 

F. 

.At necropsy 

— 

Yes 

Death 

23 

Haasler 

1907 

10 

M. 

-At operation 

Yes 

Y’es 

Death 

24 

MacCulluni and 
Miller 

1908 

41 

-M. 

.At operation 

Yes 

Yes 

Death 

2.) 

Van Rossum 

1909 











20 

Merrigan . . 

1911 

— 

— 

.At dissection 







27 

Mueller 

1911 

47 

-M. 

.At operation 

Yes 

Yes 

Death 

2S 

Carson 

1912 

29 

51. 

.At operation 

Yes 

Yes 

Cure 

20 

Xagel 

1923 

55 

.M. 

.At necropsy 

No 

A’es 

Death 

30 

Novak and 
Sussmann 

1924 

34 

.M. 

.At operation 

Yes 

A'es 

Cure 

31 

Bernardbcig 

1925 

56 

.M. 

.At operation 

Yes 

AYs 

Death 

32 

Brown 

1925 

49 

-M. 

.At operation 

Chronic 

A’es 

Cure 


2 able / is a summarj’' of the 32 authentic cases, including m\^ own, in 
the literature. Of these, 15 were ojrerated on ; 15 had s\-mptoms of acute 
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obstruction, and 3 of these died without operation having been performed. 
In 2 cases (Nagel s and one of Haasler’s), although laparotomy had been 
performed for other conditions, the presence of right duodenal hernia, found 
at necropsy, was unsuspected during life, and it apparently had given rise 
to no symptoms. Thus 13 cases were operated on because of symptoms 
produced by the hernia, and there were 4 recoveries. 

CLINICAL FEATURES AND DIAGNOSIS. 

So far, not a single case of right duodenal hernia has been diagnosed 
before operation or necropsy. 

It may be observed at any age. The youngest patient was that of Paton, 
age 3 months ; the oldest, reported by Rose, was a woman of 68 years. 
In the male sex 21 cases occurred, and 3 in females ; in 8 cases the sex is 
not noted. 

The great majority were operated on for symptoms of acute obstruction, 
which may follow several similar attacks or suddenly occur in an apparently 
previously healthy patient. In the more chronic type the symptoms have 
been likened to those of chronic duodenal ulcer, but they resemble rather 
those of chronic duodenal ileus. In others there may be more or less severe 
persistent pain with little or no vomiting, as in chronic obstruction. Lastly, 
the condition may remain symptomless, and be found at necropsy. The 
most important physical signs are : — 

1. Vomiting. — This may be absent or scanty even when obstruction is 
complete, if continued, the vomitus rvill consist mainly of bile : there can 
be no regurgitation of small intestine contents. In Carson’s case constant 
vomiting of bright-green material Avas a feature. 

2. Visible Peristalsis. — A sign of chronic obstruction occurring in the 
bowel above the site of constriction. In Carson’s case, and in that of Levin 
and Ellis, peristaltic Avaves passing from left to right across the epigastrium 
Avere observed. In both these cases, subsequent operation showed dilatation 
of the stomach and duodenum. While marked peristaltic AvaA'^es of the 
herniated intestine may occur if the efferent loop is obstructed, it is doubtful 
if such peristalsis would be Ausible except in a rmry thin patient, owing to the 
deep position of the hernia behind the ascending colon and mesocolon ^the 
most common situation. 

3. Palpable Swelling. — This, the most important diagnostic sign Avhen 
present, is described by Moynihan as “ a palpable, definite, resonant mass Avhich 
lies at first to the right and loAver part of the abdomen, but spreads fina y 
over almost the Avhole abdominal cavity. The tumour may bear a very 
obAUOus relation to the clinical condition of the patient, becoming more tense 
and prominent and very much more tender Avhen the symptoms un ergo 
exacerbation. As the symptoms decline in severity, the tumour becomes ess 
aggressive. On auscultation, distinct, gurgling sounds may be heard anyu lere 
in the tumour ”. In Carson’s case the percussion note over the tumour aaus 
drdl, and at operation the small intestine Avas AvithdraAvn m a co 
condition from the sac, which of course Avould explain the lack o resonan 

on percussion. 
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4. Eesidt of X-ray Examination.— {a) Where there is no obstruction. In 
Navel’s case X-ray examination cai-ried out tiro months before death showed 
the'" colon filling the left half of the abdomen, with coils of small intestine 
grouped to the right. This appearance was considered to represent incomplete 
hitestinal rotation, and no further significance was attached to it. {b) Where 
there is chronic obstruction of the afferent loop, the X-ray picture will be 
shnilar to that found in chronic duodenal ileus— namely, dilatation of the 
stomach and duodenum with delaj' in emptying. 

5. Toxccmia and Collapse . — These will be intense in acute obstruction 
if and when practically the whole of the small uitestine is strangulated. 

TREATMENT. 

As long ago as 1906, iMoynihan wrote : “In a certain proportion of cases 
it is likely in the future that an operation will be imdei-taken after a coiTect 
diagnosis has been made”. While in a few cases of left duodenal hernia the 
coiidition was clinically diagnosed, there is still, as already mentioned, no 
similar record amongst those of the right variet}'. 

Obstruction, when present, may be due to : (1) Constriction of the 
intestine by the orifice, although in most cases this is fortunately so large 
that strangulation does not occur. (2) Adhesions about the orifice of the sac. 
Thus Bernardbeig states that in his case the orifice was reduced in size by 
adhesions, n-hich -were broken down during the operation, and which played 
a very important part in the strangulation. (8) Axial tndsting or vohmlus of 
the intestine at the neck of the sac, as reported by several ^^Titers (Neumann, 
Carson, Bernardbeig, and others). The author suggests that obstruction may 
also occur outside the sac, and affect the bowel proxunal to the orifice. The 
weight of the herniated intestine in its dependent sac will so drag on the root 
of the mesenter}' that constriction of the third part of the duodenum by the 
cord-like superior mesenteric artery is likely to result. This would give rise 
to the condition of- duodenal ileus. Li such an event, there would be no 
sudden increase in size of the ‘tumour’, since the efferent loop is not necessarU}’^ 
constricted. 

Reduction, bj’' traction on the afferent or efferent loop of intestine, is 
generally easy, and spontaneous!}’- relieves the obstruction, however caused. 
Sliould the orifice have to be enlarged, wounding of the superior mesenteric 
artery must be carefully avoided. The inferior margin onl}’- of the orifice 
may be incised. 

If distention of the strangulated gut prevents reduction, the sac should 
be entered tlirough an avascular space to the right of the supei’ior mesenterie 
artery, and the bowel withdrawn, opened, aud emptied, after which reduction 
through the orifice should be easily accomplished. 

After reduction, closure of the neck of the sac should be attempted, if 
the coiidition of the jiatient permits, in order to prevent the possibility of 
leciurence. In at least two cases (Paton’s and ilueller’s), where tliis procedure 
w as not carried out, it was found at post-mortem examination that a consider- 
able quantity of gut had re-entered the sacs. 

lartial obliteration of the neck of the sac by suture was performed in 
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two of the previously reported successful cases (Neumann, and Novak and 
Sussmann). In Carson’s' no attempt was made to close the opening. Li the 
authoi-’s case the disposition of the sac rendered eversion, and closure of the 
neck, a comparatively simple procedure. 

For the figures illustrating this article, I am indebted to Mr. W. 0. Reid, 
Dundee. 
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SOME UNUSUAL MANIFESTATIONS OF SPBEAD BY 
IMPLANTATION OF PAPILLOMATA OF 
THE UBINARY TRACT. 

By B. C. MAYBURY, London, antj S. C. DYIvE, Wolveuii.v.mpton. 

Few tj'pes of new gi’on'th exemplif}'^ better the process of spread by direct 
implantation than the papillomata of the urinary tract. The facility with 
which, by the spontaneous dissemination of seedlets, those of the bladder 
spread over the mucous membrane of that organ is one of their best recognized 
characteristics, and their recurrence as the result of accidental imjdantation 
in operation wounds in the vesical wall is not rare. The two eases described 
below are reported with the \'iew of drawing attention to some less comnron 
manifestations of this power of spread by imialantation. A further point of 
very great interest in both cases is the rapid grondh of secondary tumours 
after the removal of the primary ones. In view of the fact recently demon- 
strated bj'^ Murray, 1 that the jrresence of a jjrimary cancerous tumour exercises 
an inhibitory effect upon the growth of implants of tumoiu’s of a similar tj^De, 
it would appear that something more than coincidence was concerned in this 
phenomenon. In the first case the original tumour, though histologicall}’’ of 
exactly the same type as a vesical papilloma, occurred in the renal pelvis, 
upon the eijitlielial lining of ndn'ch structure iinphntation and growth of tlie 
seedlets occurred. In the second case implantation and growth of seedlets 
from a vesical papilloma took place altogether outside the urinary tract in 
the tissues of the abdominal wall ; the recurrences, three in number, were 
remarkable in that, while the first, like the primary grondh, was histologically 
simple, the succeeding recurrences showed a progressir-e change towards 
malignancy. 

The first case was that of a male, age 45, with a history of repeated 
attacks of Inematuria extending over a period of six years. As a rule the 
bleeding was unaccompanied by ])ain, but severe left-sided renal colic occurred 
during tlie first attack. One bout of hsematuria, which lasted a month, 
followed on the patient's being thrown out of a car ; but with this single 
exception he could assign no cause for the attacks. For the last twelve 
months tlie Inematuria had been constant, the patient never having passed a 
clear specimen. The urine had been examined for organisms more than 
once, but cultures had invariably proved sterile, and no tubercle bacilli had 
been found. 

\\ hen first seen the patient was somewhat thin, but not veiy ansemic, in 
spite of the prolonged and continuous loss of blood. Clinical examination 
revealed nothing abnormal; neither kidney could be palpated. Skiagrams 
showed no abnormal shadows. The urine was of a port- wine colour, acid, and 
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contained protein ; microscopically there, were many epithelial cells and lan-c 
numbers of red and pus cells, the two latter being present in appvoximatctv 
equal numbers ; no casts were seen ; cultures were sterile and no tubercle 
bacilli were found. Cystoscopic examination under an amesthetic showed tliat 
the blood was coming from the left ureter, the jets from the right being normal 
and becoming coloured with indigocarmine in seven minutes. The'" bladda' 
itself was normal. A diagnosis of papilloma of the pelvis of the kidney was 
made, and, after a second cystoscopic examination to confirm the prei'ious 



Fig. 25G. — Mesial section of liiUney removed from Case I. 

findings, nephrectomy was performed by the loin route on the left side. Ihc 
patient made an uninterrupted recovery from the operation. 

The kidney, half of which is shown in Fig. 256, is considerably en • 
Growing from the pelvis, and jiartly obstructing the lumen, is a large papi oni.i 
ivhich has caused dilatation of the calices. Secondary seedlets of sma ei size 
and presumably younger can be seen in other parts of the lijnlronep lotic sac, 
and a group quite separate from the primary tumour is present m one o 
lower calices. 
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Examiuatiou, both of the large papilloma at the outlet of the pelvis and 
also of other smaller ones taken at random from elsewhere in the wall of the 
hydronephrotic sac, shows them all to be of exactly the same type. 
consist of a filiform m\d branching connective-tissue core containing well- 
formed blood-vessels, co%'ered with many layers of epithelium of transitional 
type {Fig. 257 ). The histological appearances are exactly similar to those of 
an ordinary papilloma of the bladder. The epithelial cells, both in their 
individual appearance and their general arrangement, conform closely to the 



Fig. 257. — Microscopical appearance of the papilloma ol the pelvis o{ the kidney shoMU 
in iVy. 250. Tile tumour is similar to an ordinarj’ papilloma of the bladder. There is no 
evidence of invasion by the cpitlielial cells. Note the polymorphs present in tlie vessel at A. 


transitional type. A portion of the pelvic wall was included in each piece of 
tissue sectioned, but in no instance was any indication of invasion b}' the 
c])itlielial growth to be seen. On this evidence, and on the typical nature of 
tlie tumours, the papillomata were deemed, in spite of their spread by dissemi- 
nation. to be benign. 

Ihe {)eh-ic nail \ras greatly thickened by fibrosis, and showed considerable 
infiltration by inllannnatory cells of the plasma-cell tx'jre beneath the mucous 
membrane. Xo jiolymorjjhs ivere present in these collections of inflammatory 
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cells, but many of the smaller vessels in the subepithelial tissue were (illed 
with them. The pelvic epithelium between the papillomatous growths was 
thickened, and consisted of more layers than normal. 

The presence of pus cells in the urine in such large numbers as to cast 
some doubt upon the provisional diagnosis is a point of some interest in this 
case. Their occurrence in infinitely greater numbers than could be aceouutcc! 
for by the amount of blood present suggested the presence of an infective 
condition in the kidney, which, however, the results of culture of the urine 
and subsequent microscopical examination of the kidney proved not to be the 
case. In the description of the histological appearances of the tumour gii eu 
above, it was pointed out that signs of a mild and chronic inflammatory 
process were present in the pelvic wall, but that polymorphs were not among 
the infiltrating cells. Attention was, however, drawn to the fact that such 
cells had collected in large numbers in the smaller vessels ; a vessel containing 
such polymorphs is shown at A in Fig. 257. This stagnation of the poly- 
morphs in the smaller vessels has long been recognized as one of the earliest 
manifestations of an inflammatory process and as preceding their actual 
irassage by diapedesis from the vessels. It is the blood from the smaller 
superficial vessels which passes into the mine in cases of papillomata of the 
urinary tract, and the stagnation of the polymorphs in these vessels would 
seem to account for their excess in. the blood thus passed. 

Nine months after the operation, the patient returned with a mouth’s 
histoiy of recurrence of hacmaturia of exactly the same type as previously 
experienced. He looked ill and liad lost a considerable amount of vv'eight. On 
examination, the right kidney was found to be enlarged and hard but movable. 
A provisional diagnosis of papilloma of the remaining kidney was made, but 
in view of the serious condition of the patient and the impossibility of further 
operative treatment no cystoscopic examination was undertaken. 

The renal swelling increased z-apidly in size and later became fixed ; from 
it there extended a large, hard, finely nodular plaque, which vv’as adherent to 
the anterior and lateral abdominal wall and finally reached to well below the 
level of the anterior superior iliac spine. The patient became more and more 
emaciated, and died three months after the recurrence of the hasmaturia. 
Throughout there was neither any sign of local recurrence on the left side, 
nor apart from the extreme emaciation was there any clinical evidence of 
metastases. 

Unfortunately thei’e was no autopsy, but there can be little doubt but 
that the tumour on the right side arose in the kidney and was malignant ui 
nature ; probably it commenced as a papilloma similar to the growth remov cc 

with the left kidney. i r i ,- 1 r 

It is conceivable that the removal of the papilloma with the left 'K nev 
had the effect of withdrawing the inhibitoiy effect of this primal y tumoia 
upon -an existing similar tumour in the light kidney and thus ena ec ic 
latter to grow and later become malignant in nature. 

In the second case, the patient, a female, 57 years of age, was admittccl 
to St. Thomas’s Hospital on Oct. 1, 1923, with a six months 
attacks of painless hmmaturia. Physical examination was nega v 
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urine was acid and contained red and pus cells. Cystoscopic exanimatio 
demonstrated a moderate-sized, pedunculated papdloma free from phosphatic 
deposit growing ft-om the trigone below and obscuring the right ureteric oiifice. 
On Nov, T the tumour was removed through a long suprapubic incision, 
was found to be of the ordinarj^ villous type, about the size of an ’ 

and attached by a fairly narrow pedicle to the vesical wall, a portion ot which 
was excised with it. The resulting raw area was obliterated by approximating 
the cut edges of the vesical wall with catgut sutures. The suprapubic wound 
was closed, and a drain inserted down to the suture line m the bladder. A 
urinary fistula formed, but healed in a month. On Jan. 1, .19-2f., cystoscopy 
showed the vesical scars quite sound and no sign of recurrence. The patient 


was discharged a few days later. 

The specimen as submitted fo: 
of the bladder wall about 1-5 cm. 
long, on which was growing a 
villous papilloma. Microscopically 
the tumour showed the ordinary 
transitional type of epithelium ; 
mitoses were not particularly in 
evidence, and both the appearance 
and general arrangement of the 
cells were quite typical. The base 
of the papilloma showed no ten- 
dencj' to invade the wall of the 
bladder, and it was passed with- 
out hesitation as benign, so far as 
morphological criteria avail in 
making a decision. 

On May 7, 1924', six months 
after the origmal operation, the 
patient was readmitted complain- 
ing of a gradually increasing 
painful swelling of three months’ 
duration in the suprapubic scar. 
She had had no recurrence of 


microscopy consisted of a small portion 



Fig. 25S. — Diagram showing the approximate 
sites of * graft-recurrences ’ in the abdominal wall 
after the suprapubic removal of a simple vesical 
popilloma {Case 2). A indicates the site of the 
first, B the second, and C the third recurrence, 
respectively. The suprapubic scar of the original 
operation is indicated at D. 


h a'lnaturia. On examination there was a fairly well-defined, firm, oval, 
tender tumour about the size of a hen’s egg, situated in the abdominal wall 
immediately beneath and adherent to the uiiper part of the suprapubic scar. 
Tlie approximate site of the tumour is shown in Fig. 25S, A. The skin ovei’- 
lying it was inflamed, and fluctuation was present in the centre. On the 


supposition that the swelling was an abscess, it was incised on ilay 10, but 
only blood-stained fluid and some friable ‘granulation tissue’ were evacuated. 
Oil May 19 the tumour was widely excised, portions of both rectus muscles 
and their sheaths being removed with it ; the peritoneal cavity was not 
opened. Some difficultj* was experienced in closing the wide gap in tlie 
abdominal wall. The bladder was examined with the cj'stoscope and was 
Unmd tree from recurrence. The patient made an uninterrupted recoveiy, 
and was tlischarged on June 23. 
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The tumour is shown in cross-section in Fig. 250. At the top of tlie 
specimen can be seen the skin of the abdominal wall Avith the upper part of 
the healed scar. The tumour itself is cut across, and is represented ' by a 
ring of Avhite in the centre of Avhich is a red mass of blood-elot. A A^ry Avell- 
marked layer of fibrous tissue sharply limits its periphery from the surroundinjr 
structures. A portion of the specimen, including both the central tumour 
mass and the surrounding fibrous tissue, Avas remoA^ed for microscopy. The 
histological appearances are shoAvn in Fig. 260. The central mass consists of 
epithelial cells of transitional type, together Avith a certain amount of fibrous 
stroma. The relation of these tAvo elements to each other shoAvs quite clearly 
that the stroma represents the central connectiA^e-tissue eore of the papilloma 
upoir Avhieh the epithelial cells are applied. In appearance and arrangement 
the epithelial cells conform absolutely to type ; their only departure from the 

striet normal is in the presence 
of numerous mitoses. As shown 
in Fig. 260, the margin of the 
epithelial cell masses is for 
the most part sharply defined 
Avhere it meets the surrounding 
reactionary fibrous tissue. In 
one or tAvo places, indeed, there 
does appear a tendency for 
processes of the epithelial cells 
to pass out into this fibrous 
barrier, Avhich shoAvs a fairly 
intense infiltration by mono- 
nuclear inflammatory cells. 

These last facts, together 
AA’ith the frequency of mitosis 
noted aboA'e, Avere regarded 
as suspicious ;■ but on con- 
sideration of the A'ery tyjncal 
nature of the tumour as a 
Avhole and its Avide remo\'al, 
a faAmurable pi'ognosis Avas given so far as recurrence Avas concerned, 

On Aug. 13 the patient AA'as re-admitted Avith a history of the recurrence 
of a small painful tumour in the IoA\'er part of the suprapubic scar shortly 
after she had left hospital ; this had gradually increased in size and finally 
broken through the skin, since Avhen it had continuously discharged a blood- 
stained fluid. On examination there A\'as a sAvelling similar to the preA'ious 
recurrence occupying a corresponding position deep to the loAvest part of the 
suprapubic scar (Fig. 258, B) ; it Avas, hoAvever, someAvhat smaller, i-ather 
firmer, and slightly less defined ; there Avas no fluctuation. In the centic o 
the tumour there Avas a sinus surrounded by a prominent mass of rec ( is i- 
blue granulation tissue partly coAmred by a thin layer of epithelium, uom 
the sinus Avas discharged a certain amount of blood-stained fluid. On i ug. 
the tumour AA'as freely excised Avith about three-quarters of an inc i o le 
surrounding healthy tissue ; small portions of the parietal peritoneum am 



Fig. 259.- — Half of the first tumour removed from 
tho abdominal wall in Ca-ve 2. The skin, togetlier with 
a portion of the healed scar, is seen at the top of tho 
specimen. The cross-section shows the tumour as a 
ring of white, and in the centre a mass of red blood- 
clot. A very well-marked layer of fibrous tissue sharply 
limits the periphery. A portion of the left rectus 
muscle is seen at the bottom right-hand corner. 
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bladder were included ; the latter appeared normal, and was not attached 
to the tumour. The opportunity was taken of inspecting the inside of the 
bladder, and no sign of recurrence was seen. The cut edges of the ^ aiious 
layers of the abdominal wall could not be approximated completely, but 
the wound was closed bj’' suturing the skin under considerable tension. 

The tumour is shown in cross-section in Fig. 261 and is somewhat simi ai 
to the previous specimen. The most striking difference, however, is the 
absence of any definition of the periphery of the grondh, it being impossible 



Fu;. iMiU. — Microscopical section of the tumour shown in Fiy. iJ59. Tlie epithelial cells, 
of uuiforin size and shape, arc arranged in masses upon a connective-tissue core. There is 
no definite invasion, although in one or two places tliere does appear a tendency for the 
epithelial processes to pass into the surrounding barrier of fibrous tissue. 

in many places to see where the growtli ends and the normal tissues begin. 
The extension of the tumour can be traced to the skin, where it forms a small 
canlillowcr excrescence. 

Microscopical examination showed this second recurrence to consist of 
transitional epithelial cells of the same type as seen in the first recurrence, 
but now of undoubted malignancy. As shown in Fig. 262, the typical arrange- 
incnt aroimd a central connective-tissue core has been lost, and the cells are 
disposed irregularly in relation to each other; the characteristic size and 
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Fjc. 2G1. — Half of tlie second tumour removed from the abdominal nail in Case i’ 
Contrast with Fig. 259. Note the absence of any definition of the periphery of the growth 
The extension of the tumour can be traced to the skin, where it forms a small excrescence 



Fig. 2G2. — Jlicroseopical section of the tumour shown m masses. 

Fig. 2C0. The epithelial cells, of different sizes and shapes, are arrange r, 

which are invading the surrounding fibrous tissue. 



PAPILLOMATA OF UEIAL-VBY TEACT 


385 


shape of the cells has largely disappeared. Finall}% as shown in the ilhistra- 
tion, the ejjithelial masses are elearl}’' invading the surrounding fibrous tissue. 
Jlitotic figures are of frequent occurrence in the epithelial cells ; curiously 
enough, however, although all the other features, both histological and clinical, 
point to this recurrence as being of a much more malignant t}q)e than the 
preceding one, the actual number of dividing cells present in an equal number 
of fields is considerably less than in the first reeun-ence. 

On Sept. 11, while the patient was still in hospital, a third recurrence 
n'as noticed deep to the muscles of the abdominal wall, fiimly adherent to 
the inner portion of the right horizontal ramus of the pubes {Fig. 258, c). In 
view of the histological findings of the last tumour removed, and the fixation 
of the present one, further operative interference was considered useless. 

The first recurrence of this tumom- in the abdominal wound undoubtedly 
occurred as the result of implantation of seedlets from the original papilloma 
into the operation wound in the course of its removal. The fact that all three 
recurrences api^eared at quite different sites in the abdominal wound, and the 
wide removal of the first two, preclude the possibilit\- of the later recurrences 
having arisen from portions of their predecessors left behind at operation. 
There can be little doubt that all tlmee i-ecurrences arose from seedlets sown 
into the wound at the original operation. 

SUMMARY. 

Two cases illustrating unusual manifestations of the power of spread by 
implantation possessed by paiaillomata of the urinarj^ tract are reported. 

In the first case the original papilloma occurred in the renal pelvis, and 
implantation took place on the walls of the resulting hydronephrosis. Removal 
of the affected kidney together with the tumour was followed by the rapid 
growtli of a malignant tunrom- in the remaining kidney. The urine in this 
case showed much pus in the absence of any infective jrrocess ; an explana- 
tion is offered of this phenomenon. 

In the second case, after removal of a simple vesical papilloma, three 
‘graft-recurrences’ occurred in three separate places in the tissues of the 
abdominal wall, each appearing shortly after the removal of the previous 
one ; it is suggested that all three arose from portions of the original tumour 
accidentally implanted at the first operation. The j^rimar}' tumour was 
histologicall}’’ non-malignant, but the successive recurrences showed a steady 
IJrogress towards nialignanc}'. 

It is suggested that the course of these cases offers an illustration of the 
inhibitory effect exercised b)’' the presence of a primarj^ timiour in the tissues 
iqjon the rate of growtli of secondaries and their degree of malignancj^. 

Oui thanks are due to Sir Cuthbert II allace for permission to publish 
the notes of the second case. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


STRANGULATED FEMORAL HERNIA ASSOCIATED WITH 
AN APPENDIX ABSCESS IN THE HERNIAL SAC. 

By NORiMAN HODGSON, Newcastle-upon-Tyne. 

The following case is of interest on account of the rare association of the two 
conditions and of the difficulty in diagnosis. 

The patient, a woman, age 70, was admitted to hospital with intestinal 
obstruction of four days’ duration. There was definite visible peristalsis of 
the small intestine. In the right femoral region there was a swelling the 
size of a walnut, with an active sinus on its inner side. There were no other 
physical signs. The patient stated that following an attack of abdominal 
pain eight months previously, this swelling appeared and burst, discharging 
pus ; then it healed rapidly. She had had se^'eral mild attacks of abdominal 
pain, also recurrence of the abscess, but had not associated the tw'o conditions. 
Since the first attaek she had never felt well and had for the most part been 
confined to bed. 

The diagnosis made Avas intestinal obstruction, ijrobably due to a carci- 
noma of the colon, the swelling in the groin being thought to be a suppurating 
Ij’^mphatic gland. 

Under general anaesthesia an incision Avas made into the sAvelling and a 
small quantity of pus cAmcuated. The abdomen A\'as then exijlored througli 
a median subumbilical incision. Collapsed small intestine presented, and 
folloAving this doAvn, it led into the femoral canal on the right side. 
Gentle traction deliAmred a knuckle of strangulated small intestine Avhich 
quickly recoA'^ered its normal appearance. On inspecting the femoral ring, 
the appendix Avas seen running into the canal. It aa'us firmly adherent 
to the posterior Avail of the canal and AA^as separated Avith difficulty. Ilie 
appendix Avas remoA'^ed and the stump buried. The abdomen Avas closed 
Avithout drainage. The incision in the groin, Avhich communicated aa it | 
the hernial sac, Avas packed Avith gauze. The ijatient made an unevent u 
reeoAmry. . 

Examination of the appendix shoAA'ed a small perforation at its qn 
The conclusion arriA'^ed at after o 2 Aeration Avas that the appenc ix } mg 
in the hernial sac had become inflamed, jierforated, and the lesu in 
abscess had burst externally. The sac had remained unobliteiatec , am 
in it had occurred the strangulation for Avhich the 23atient aa as ai mi 
to hos23ital. 
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TWO CASES OF HERNIA THROUGH THE TRANSVERSE 

MESOCOLON. 

By F. strong HEANEY and G. C. E, SEMPSON, Eivekpool. 


Reydle Short, 1 in a recent article, summarizes sixteen cases of hernia 
tlu'ough the transverse mesocolon. The rn-iters call attention to the following 
three published cases which are not included bj' him. 

Pringle^ describes the case of a girl, 5 5 'ears old, which is certainly 
worthy of inclusion : here the opening must have been congenital. 


Coffey^ relates the case 
of a woman rvith a twent\'' 
years’ history, who ten years 
before the operation had a 
sudden abdominal pain when 
carrying a hea\y load of 
wood, following wiiieh she 
had been in bed for some 
montlis and had since been 
a chronic invalid. In this 
case the intestines trar’ersed 
the lesser sac and emerged 
in part above the lesser 
curvature of the stomach. 

P. T. CrjTuble'* illus- 
trates a case wiiich he con- 
siders might have been a 
hernia through the trans- 
verse mesocolon. The hernia 
had emerged from the lesser 
sac through the gastrocolic 
omentum, but, hke Pringle’s 
fourth case, secondary adhe- 
sions were so marked that 



the exact relations were 
uncertain. 


Fio. 203. — Case 1. Hernia throngh transverse mesocolon. 
External appearance. 


The following are two hitherto unpublished cases : — 

Case 1 (G. C. E. S.). — A woman, 52 years of age, admitted to the Northern 
IIos])ital, Liverpool, in December, 1921, from a tuberculosis hospital. She 
had suffered from her stomach since girlliood. Twelve months pre\iously 
she had had sudden acute pain in the stomach, and began to suffer more 
markedh from indigestion. Occasionally she had vomited, and at night 
brought back some food with a sour and bitter taste. 

Ex.rxtix.vTiox. She was extremely emaciated, and her abdomen showed 
two tumours, one in the upper part of the left abdomen and the other in 
the right abdomen about the umbilical level {Fig. 263). Lr these peristalsis 

26 A 
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was visible from above and the left downwards to the right. Coils of small 

intestine were apparently over- 
lapping the interval between 
the sacs. 

Operation. — In view of 
her extreme emaciation anti 
the apparent certainty of the 
diagnosis of hour-glass stomach 
X-ray investigations were omit- 
ted, and the abdomen was ex- 
plored ; the two tumours were 
the halves of an hour-glass 
stomach. Gastro-enterostomy 
in the upper sac was under- 
taken in hopes that when the 
patient was in better condition 
it would be possible to resect 
the lower sac. On turning up 
the colon with a view to .carry- 
Fig. 264.— -Ca^c 1. View from below. ing Out the usual iiosterior gas- 

tro-enterostomy, it was found 
that there was practically no small intestine in the normal place [Fig. 261). 

The terminal part of the 
ileum was soon identified, 
running a straight course 
downwards to the ileociecal 
angle from a hole in the trans- 
verse mesocolon, while at the 
duodenoiejunal junction the 
intestine continued its vertical 
course through the mesocolon. 

Traversing the lesser peritoneal 
sac, the small intestine emerged 
again above the stomach and 
cascaded down to the normal 
position (Fig. 265) ; both 
stomach and colon were greatly 
prolapsed. The intestine was 
readily withdrawn and brought 
to the normal position ; a 
gastro-enterostomy was 
formed, and the hole in the 
transverse mesocolon sutured. 

The patient made a good 
recovery, and was discharged 
on Jan. 1. She was re-admit- 
ted on March 15 with a view Pia. 265.— Case l. Showing small intestine emergiii!; 
to resection of the pyloric sac, f™'" gastrohepatic omentum. 
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but the patient’s doctor informed me that before sending her to hospital 
he had detected tubercle bacilli in tlie sputum. This observation was 
confirmed, and skiagrams of her chest lent further support to the diagnosis. 
Her heart also showed disease, and operative treatment was reluctantly 
abandoned. 

The patient died of lieart failure in November, 1922, and by the kindness 
of Dr. ilacwiUiam, of Walton Institution, Liverpool, I was present at the 
post-mortem. The j^atient had certainly added weight and was much better 
nourished, and the small intestines were in the normal place. The stomach 
was stUl in hour-glass form, the aperture between the two sacs being only 
about the diameter of a finger. On opening the stomach no signs of an ulcer 
or the scarring of an old ulcer were detected, although there was duodenal 
ulceration. 

The cause of death was marked ‘heart disease’. The specimen is now m 
the Museum of the University of Liverpool. 

Case 2 (F. S. H.). — ^Mrs. P., age 38, first seen in August, 1923, gave a 
history of digestive trouble for sixteen years. Eighteen months preAously 
she had a large gastric hffimorrhage and was confined to bed for five weeks. 
Subsequently she had to remain in bed from time to time for relief of gastric 
and general abdominal pain. For the last six weeks she had been vomiting 
after food, vomiting wlien she tried to walk, and in pain at aU times save when 
lying down. 

For years, concurrently with her other sj'mptoms, she had suffered from 
constipation. She had tried to wear a visceroptosis belt, but it aggravated 
her epigastric pain. 

Ex-iMix.vTiox. — She was very emaciated, had a long thorax, narrow in 
its lower part, a narrow subcostal angle, and a bulging lower abdomen— -the 
figure of the infantile t\qoe of visceroptosis. The abdomen was tender to 
pressure, especially in the epigastrium. 

An X-ray e.xamination wliich had recently been made by Dr. Swanson 
Hawks showed an hour-glass stomach (Fig. 266) and marked ptosis of the 
stomach and large intestine. The hepatic flexure was low, and the first part 
of the transverse colon passing down to the pelvis could not be manipu- 
lated free of the ciecum (Fig. 267). The middle part of the transverse colon 
lay in the pelvis looped on itself (Figs. 267, 268). There was considerable 
large bowel delay. 

Opeu.vtiox. — The small intestines were seen emerging from a large 
transverse opening in the gastrocolic omentum. Above this opening lay the 
hour-glass stomach, and in the pelvis was the transverse colon hung behind 
the small intestines. The great omentum had almost disappeared, being 
lepresented by a lew tags ol fatty tissue forming weak adliesions at two or 
three points in Douglas s pouch. These were easily broken down, and Avhen 
the transverse colon was lifted up the small intestines passed back through 
the gastrocolic omentum and the transverse mesocolon without difficulty. 

The lower sac of the hour-glass stomach had an actir-e ulcer on its pos- 
terior Avail eroding the pancreas. This part of the stomach, together Avith 
the constriction, Avas resected, and the operation completed by the anterior 
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Potya method. The short loop of jejumim thus supported the transverse 
eolon. The remains of the great omentimi were sutured to the sjastrohepatic 
omentimi and to the stomach iiv order to prevent the transverse colon slidiinT 
to right or left across the loop of jejummi. 

When last heard of three months ago she was quite well. The constipa- 
tion was reheved as well as the stomach symptoms. 



Fig. 26G . — Case 2. Skiagraiu after opaque 
glass stomach. A. Upper segment; B. Lower 
U, Umbilicus. 


meal, patient 
segment ; C, 


horizontal, showing hoiir- 
Constriction ; P, Pylorus ; 


Of the above 21 cases of hernia of the smaU ni^stiues ° 
transverse mesocolon, m 1 case the intestines emerp „astrohepatic 

of Winslow ; in 8 cases the hernia passed out throug^ remaining 

omentum; and in 3 it passed the gas^ or duodena! 

cases the hernia stayed m the lesser sac. ‘ UQ„r-olass stoniaclr 

ulcer or carcmoma was present ; in 2 there was org. 

and m 2 others spasmodic hour-glass stomach. jjscover the se.v, 13 

was visceroptosis. Of 14 where we have been able to d.scoier 
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were females and 1 only was a male. The ages, if we except Pringle s 
seventh case in a girl of 5, varied from 26 to 60 years. ^ . 

The first of the two eases now recorded resembles Coney s case m tnat 
an acute abdominal crisis seemed in each to mark the point of time at which 
the mesocolon gave way. The second is the only recorded clear ease ot the 
intestines emerging from the lesser sac through the gastrocolic omentum. 



Fig. 2G7 . — Case 2. Twenty-foiir hours after opaque meal, showing relation of caecum 
(Cacc.) to transverse colon (TV) and looping of latter on itself. It was impossible by pres- 
sure to straighten out the loop in the colon or to raise it sufficiently from the ciecum to 
be sure there were no adhesions. The stomach (S) still contained a trace of opaque meal. 


Two other eases are mentioned in the literature, but the relations were 
uncertain owing to adhesions. 

Apart from the rarity of our two cases the question of causation is of 
interest. Many causes have been suggested : retroperitoneal pouches, con- 
genital defects of the mesocolon, violence, and ptosis. Pringle- and Chalmers® 
suggest that these herniie develop by way of the intermesocolic pouch, with 
secondary rupture into the lesser sac. 
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A case of intermesocolie pouch recently came under the observation of 
one of the writers. The anterior margin of the orifice was firm and unyieldiiw 
and capable of strangulating any gut within the pouch. We feel that if the 
22 cases of hernia into the lesser sac had developed by secondary rupture 
from this pouch a number of cases of strangulation would also be on record. 

The strength or weakness of the transverse mesocolon cannot be of much 
importance. Although fenestration is rare, the structure is at best flimsy, 



Fig. 208 . — Case 2. Seventy -two hours after opaque meal. The lower bowel had been 
cleared by enema. Tlie transverse colon (TV) is still filled and looped on itself. 


and incapable in itself of retaining the small intestines in their proper com- 
partment of the abdomen. Security depends on equality of pressure oil 
either side of this membrane. 

It is generally recognized that mid-line ptosis predisposes to ulcer and 
hour-glass stomach. We consider it the all-important factor in the production 
of hernia through the transverse mesocolon. Coffey noted it in one case, Maj o 
in two ; in fact it was definitely present in 10 of the 21 cases, and the remaining 
cases were females of an age and with a histoiy at least consistent wit i t le 
presence of visceroptosis. 
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It is easy to visualize the mechanism of the hernia. In the normal 
abdomen the relationship of the stomach and colon on the one hand and the 
small intestines on the other is such that when there is a sharp rise in inti-a- 
abdominal pressure, as, e.g., in vomiting, the stomach and colon are thrust 
more firmly into the upper compartment of the abdomen, and there support 
the trans^'erse mesocolon against the uijward pressme of the small intestines. 
If the stomach and colon are prolapsed, not only is this support lacking, but 
the weight of these viscera crowds the small intestines upwards under the 
stretched transverse mesocolon and increases their upward tlumst in expulsive 
efforts — ^^vith possible rupture. 

The direction which the small intestines Avill take on reaching the lesser- 
sac will be determined by such considerations as the length of the gastrocolic 
omentum, the presence or absence of adlresions on the posterior aspect of the 
stomach, and the extent to which the stomach itself has prolapsed. 

Two further points deser\'e mention : (1) Seeing that mid-line ptosis 

so commonly accompanies hour-glass stomach, in dealing with the latter there 
is a prima facie reason for jrreferring the anterior to the posterior operation 
(whether Polya or gastroiejmrostomy), as nr the anterior method the ^rrolapsed 
colon is supported by the jejunal loop ; (2) It is probable that hernia into 
the lesser sac arising after gastro-enterostonw occui-s only in the presence of 
ptosis. 
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AN UNUSUALLY LARGE TUMOUR OF THE RIGHT BREAST. 

By IV, E. TAXNER, Loxnox. 

The patient, a married woman, age 53, who had had ten children, was seen 
in September, 1924. She said that the right breast had been gradually getting 
larger for seventeen months, that dm-ing the last month it had rapidly 
increased in size, and during the last week there had been much watery 
discharge from the right nipple. 

Ox Ex-vmixatiox. — A stout woman of healthy appearance. In the ri"ht 
breast was a large tmnom- apparently arising in the upper part of the breast 
{Fig. 269). There were irregular rounded projections springing from the 
tumour, particularly in its upper part. The nipple was not retracted, and, 
u ith the Ion er part of the breast, was jiushed downwards and forwards by 
the tumour. Ihe skin was not attached, and was normal in appearance 
except oi'cr the upper part of tlie tumour, where it was tlunned by pressure 
and the^ lluctuating projecting masses appeared blue tlirough the thinned 
skm. The tumour was freely movable on the chest wall, and no enlartred 
glands could be felt m the axilla or above the clai'icle. The mediastinum 
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was clear, and nothing abnormal was detected in the other systems of 
the body. 

A diagnosis of Brodie’s serocystic tumour of the breast was made ; the 
patient was advised to have the right breast removed, and a good prognosis 
was given. The breast was excised on Sept. 25, and weighed IS lb.'’ She 
made a good recovery and has had no complications of the breast condition. 
In March, 1925, a large gall-stone was removed from the gall-bladder. 

Description of the Tujiour.— I am indebted to Mr. T. H. C. Benians for 
the following description of the macroscopical and microscopical structure 

“ The tumour is rounded, with irregular rounded bulging areas mostly at 
the upper part. The skin is normal in appearance for the most part, but 
thinned and bluish over some of the upper projecting masses ; it moves freely 
over the whole tumour. The nipple is slightly projected, but is not adherent. 



Fig. 2C9. 


“ A vertical section through the middle of the tumour shows a thin layer 
of fat and subcutaneous tissue between skin and tumour ; the tumour bulges 
freely towards the cut surface, especially in its central parts. Towards t le 
skin surface, and in most parts immediately at the margin of the tumour, is a 
deep cleft bounded by a thickened membrane which is apparently a cyst ua 
with numerous cyst cavities opening out of it, so that the bulk of the tumour 
is lying inside a multilocular cyst. The cyst wall is white and tougi, an m 
parts covered by thickened white and yellowish patches. Tie 
contains whitish-yellow semi-fluid and granular material, whic i is mac e u 
of cholesterin and degenerate matter. The tumour projecting in o le 
is smooth and white or pinkish on section, but on its free sui ace, ^ 
nodular, it has a clear mucoid ajipearance in parts, in othei pai ® ‘ 

white almost cartilaginous look, although soft to cut, anc o lei p 
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covered with dilated capillaries. No large vessels are to be seen, and there 
are no hemorrhages. 

“Sections cut from various parts of the tumour present a varying 
histological picture. The bulk of the timiour which formed the intracystic 
masses is composed largely of spindle cells, and these vary greatly in tryie 
aird in arrangemeirt. Iir i>a.rts they^ are large, deeply staining, and fitted 
closely against each other; the nuclei of these cells are relatively large in 
comparison with the cytoplasm. In parts the cells are more elongated, with 
rod-shaped nuclei, and are more of the tyyie of adult cormective-tissue cells. 
In a still further variation the cells are my^xomatous in tyy)e, with small or 
larger clear areas between them ; this myxomatous change affects a large 
part of the tumour. Irregularly interspersed throughout the mesoblastic 
tissues are gland tubules lined udth a cubical epithehum, and in places these 
are dilated into small cysts. In some parts, and more particularly in areas 
showing gland tubules, are numerous irregular structureless areas apparently 
derived from a lyaline degeneration of the tumour cells. Blood-vessels are 
scarce but well formed. 

“ Sections of the small part of breast tissue outside the tumour show an 
increase of fibrous tissue and some lobular hy|Derplasia. The fibrous tissue 
is more dense towards the free surface where it constitutes the cyst wall. The 
epithelial lining co\'ering it varies in different parts from a single layer of 
cubical cells to a stratified layer half a dozen cells in thickness ; these epithelial 
cells are largely degenerate and show no nuclei.” 

Dr. G. IV. Nicholson, Ilorbid Histologist to Guy’s Hospital, who very 
kindly examined the sections, reports as follows : “The sections examined 
were from the edge of the tumour and show the stioicture of a fibro-adenoma, 
the connective-tissue mahbx of which is composed of whorls of spindle cells, 
some of which have undergone hymlme change. They surround spaces lined 
by glandular epithelium. The surrounding breast is compressed, and forms 
a capsule for the tumom-. ” 

In the Medical Times for 1S44 Sh' Benjamin Brodie gives a description 
of two similar cases. He say-s that the disease is often confounded with 
carcinoma, and is not met with in hospital practice, but often shows itself 
in private life. In the first patient the tumour was about the size of a walnut. 
It was prmctured, found to contain serum, and then laid open with a lancet. 
A year later a fungous tumour was found where the cyst had been opened. 
Ihe breast ■\vas amputated, and was made up of cysts containing fluid matter. 

solid tumour projected from the inner surface of the largest° cyst. In the 
second ease the breast on removal was found to weigh between V and 8 lb. 
He states that the skin does not always idcerate in these eases, but occa- 
sionally it is so distended that it bursts. Li conclusion he says: “I have 
gh cn no name to this affection, because I think it is an error of modern 
times to be continually giving new names to diseases, but if it must have a 
name I think it should be called serocystic tumour.” 
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REVIEPVS AND NOTICES OF BOOKS. 


Clinical Kesearches in Acute Abdominal Disease. By Zachary Cope, B.A. M D 
M.S. (Bond.)., r.R.C.S. (Eng.), Senior Surgeon to Out-patients, St. Mary’s Hospital •’ 
Surgeon, Bolingbroke Hospital, etc. Demy 8vo. Pp. 148, with 31 illustrations. lO'^s’ 
London : O.xford Medical Publieations. 12s. Cd. 

The work consists for tlie most part of an expansion of the Arris and Gale Lecture, 
1922, publications in the Lancet, 1924, and in the British Journal of Surgery 
and British Medical Journal. 

Chapter 1 deals with the scope of clinical research, and the author suggests 
that in clinical research it is not necessary for two workers to collaborate a^ it is 
in experimental work from a laboratory, as the means of verification of opinions 
offered in clinical research are near at hand for everyone to test. Since reading tliis 
book, and on many occasions before, we have applied the suggestions put fonvard 
and have found them of the greatest possible help in many eases. The three main 
purposes to which clinical research may be direeted are ; (1) It is within the scope 
of the clinician to test with thoroughness the results achieved by Avork in the labor- 
atory. (2) It is Avitliin the scope of clinical research to try various empirical methods, 
and to furnish the results to the laboratory for explanation and elaboration. (3) 
It is Avithin the scope of clinical research also to record and compare clinical facts 
Avith the object of determining some questions Avhich are inaccessible to laboratory 
methods of study. The author giA'es five rules Avhich he says should be observed if 
clinical research is to be of any value. 

In the chapter on the function of the parietal peritoneum tAA'O areas of peritoneum 
are described ; one, the demonstrative area, AvEch includes all the lining of the 
abdominal ca\dty except the pelvis and the central and inferior part of the posterior 
abdominal Avail ; and the other, the non-demonstrative or silent region, Avhich com- 
prises the pelvis and that part of the posterior abdominal wall bounded by the 
ascending colon, descending colon, and the transverse mesocolon. It is suggested 
that the non-demonstrative area is probably supplied via the sympathetic sj^stcm 
and the demonstrative from the main somatic nerves. Stimulation of the non- 
demonstrative areas does not give rise to any elinical localizing sjTOptom or sign. 
For this reason an acutely inflamed appendix either in the pehis or behind tlie loAver 
end of the ileum may give rise to no sign of irritation, and may be present Avith entire 
absence of muscular rigidity. A point Avliich should be thorouglily realized is that 
rigidity of the abdominal Avail is not necessarily present in acute appendicitis, and 
that when this is not present the appendix is usually found in the pelvis or behind 
the loAver end of the ileum. 

Chapter 4 is illustrated by draAvings of areas of hypermsthesia found in acute 
appendicitis, perforated gastric and duodenal ulcers, cholecystitis, ete. It cannot 
be taken as an indication of the existence of any particular lesion, but of an irritatiA'c 
condition being present in the area supplied by that particular segment of the cord. 

Phrenic shoulder-pain is described at length, its presence in acute abdominal 
disease, and its usefulness as a method of differential diagnosis betAveen disease m 
the abdomen and in the thorax. Chapter 6 is devoted to the differential diagnosis 
of abdominal and thoracic disease, and a general summary of the different signs and 
tests is given in a comparative table. _ • i j- 

A particularly interesting chapter is that dealing Avith the differential diagnosis 
of genito -urinary symptoms in acute appendicitis. There is no doubt that mnocen 
appendices have been removed in many cases of stone in the right ureter. 

A ncAV test — the femoral test — is described in Chapter 7 : inflamma ion 
the peritoneum OA’er the external iliac vessels causes pain in the hypogastric regi 
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when pulsation in the femoral artery is stopped by pressure in the thigh ; tins some- 
times proves of value in determining the position of an acutely inflamed appendix. 

The book is well arranged, and the drawings are simple and clear. Every chapter 
contains sugtiestions of great interest wliicli rvill undoubtedly help the surgeon m 
differential diagnosis. Tins latter is a subject wliich we think needs emphasis, as 
many are inclined to be satisfied when they have decided whether an abdomen 
should be opened or not. For those who take a deeper interest in their work this 
book will prove of the greatest help. 


Minor Surgery. By Lioxei. R. Fifieed, F.R.C.S., Surgical First .-tssistant and Registrar, 
London Hospital ; Demonstrator of Minor Surgery, LoiMon Hospital. Crown 8vo. 
Pp. 431 -j- X, with 273 illustrations. 1925. London ; H. Iv. Lewis & Co. Ltd. 12s. Gd. 
net. 


Ix tills book the author has endeavoured to give an account of minor surgery as 
taught at the London Hospital, and he is to be congratulated on the result, which 
does great credit not only to himself but also to the London Hospital Medical College. 

S^urgeiy, wherever it is taught, should be essentially the same, though details 
may A-ary according to indiAddual taste or custom ; and Avhether major or minor 
surgery be considered, the great underlying principles cannot alter or varj-. Teaching, 
especially the teaching of students in their earlier years, should be systematic, though 
it is Aveli for them as the time comes for quali^dng and assuming responsibility that 
thej’ should har-e a knowledge of the practical e.xperience of their seniors, so that 
they may have some guide to the most efficacious forms of treatment and be able 
to give a reasonabh- accurate prognosis in the cases they are likely to meet in practice. 
Tills little book, under the modest title of Minor Surgery, treats of the great principles 
as Avell as the details of minor operations ; and, ivlule being systematic to a degree, 
gives A-aluable adiice in the choice of alternative methods of treatment and also in 
the results wliicli may be expected from them. 

A great deal of material of doubtful value which used to appear in book after 
book has been omitted, and this has enabled the author to emphasize the tilings he 
considers most important, wliile confining liimseif strictly to surgical conditions 
which, howei'cr great their importance, could not he termed major surgerj'. To 
discriminate between major and minor must often have been difficult, but the author's 
judgement has been well considered. He refers frequently to Ms own experience, 
but also quotes freely from the iwitings and practice of well-knoivn surgeons whose 
Avork has enriched the science and art of surgery in recent years, thus bringing the 
book absolutely up to date. 

The early chapters giie an account of the routine e.xamination of a patient, 
the acute abdomen, acute intestinal obstruction, antiseptic and aseptic teclmique, 
and the methods of sterilization of instrmnents and materials. Preparation for 
operation and opcratiA-e teclmique are Avell described ; and after-treatment, including 
the treatment of shock and other complications, is then considered. A slight error 
here is that massage is mentioned in the treatment of venous thrombosis with insuffi- 
cient Avarning. 


IVe then pass to chapters on Avounds, hemorrhage, cellulitis, and abscess, all of 
A\-hieli are full of sound practical teacliing. Chapter T, on infection of the hand, 
giA-es a resume of the AA'ork of KanaA’cI, to AA'liom the author paA'S tribute. The 
.section on bandaging is useful in that it includes onlv the methods'most conmionlj' 
used. The chapter on minor operations contains an astom'shing amount of informa- 
tion and is aacII illustrated. The section on fractures is admirable, because it includes 
ail account of the after-treatment of the fractures of each bone, and the prognosis 
ami probable period of incapacity. 'With the dislocations is included a brief but 
satisfiictory account of internal derangements of the knee-joint. 

The chapters on diseases of joints, genito-urinarv affections, and trusses, and 
the short chapter on the eye, require no conmient except that thev maintain the 
standard of the earlier parts of the boob, Avhich ends A\-ith a chapter on the administra- 
tion and choice of aiimsthetics. Apart from a nimiber of printer's errors the book 
Is Aiell produced, and it can be confidently reconunended as being of A-alue in the 
tcuoUmg, study, ;\ud pnii;;tic*e of minor surgery. 
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Some Encouragements in Cancer Surgery. By G. Grey Touxer P R r o 

geon, Royal Infirmary, xNe^ycastle-upon-Tyni Pp. 75 , uX 40 iliustration 
Bristol : John Wright & Sons Ltd. 7s.ed.net. illustrations. 1923. 


Tins little book is a record of some eases of malignant disease operated on bvTthe 
author, and contains forty excellent illustrations of the specimens removed The 
cases are examples of cancer from all the common sites, and many are instances of 
advanced disease. IMr. Grey Turner has followed up tliese cases in order to determine 
the length of life after operation and the cause of death, and the book has been 
written to encourage surgeons to persevere in efforts to relieve, and at times to cure 
patients suffering from what appear to be, in many instances, very unfavourable 
groivths from the operative point of view. 

He is fully alive to the advantages of operating in the earliest possible sta<Te of 
the disease, but he points out, and we tliink rightly, that a long history often ineans 
a good resistance on the part of the patient, and that a formidable lump, under these 
circumstances, does not necessarily deprive the patient of the possibility of beinrr 
cured by a suflieiently determined effort on the surgeon’s part. There is an inclination 
in the minds of quite a number of the profession to regard all operations for malignant 
disease as doomed to failure, irrespective of the stage at which the patient is seen, of 
the fight he may have put up against the disease as e\udenced by the duration of the 
symptoms and the general ivell-being in spite of a large local lesion, and of his desire 
to take what is, after all, his only chance of getting rid of the disorder. IVe recognize 
that this gloomy outlook is not seldom justified by events, but we recommend those 
who suffer from this hopeless attitude of mind to read tliis book of Jlr. Grey Turner’s, 
and to revise their antipathy to operation, for they will find reliable records of 
patients living many years who would inevitably have been dead of their disease 
years before, and moreover who, when they did die, succumbed to sometliing quite 
unconnected with the cancerous grotvths for wluch the operations were performed. 

Mr. Grey Turner says in his book that in Ids opinion every case winch does not 
show unequivocal e%'idence of dissemination should have the chance winch only an 
operation offers, and in our vdew this is the only justifiable advice to give patients 
suffering from this disease at the present time. It is the unanimous opinion of all 
those tvho know anything about malignant disease that it is in the first place a local 
lesion, and probably remains so longer than we think, and that it can always be 
removed entirely if the attempt be made before dissemination begins. It is only by 
adopting an optimistic attitude towards the operative treatment of malignant disease 
that ive, as a profession, can hope to induce patients to come earlier and yet earlier 
for treatment, and this is the key to the situation from the curative point of \'iew. 

If Mr. Grej' Turner’s book does anjdhing towards converting the pessimists of 
the profession it wll have aclueved a most useful purpose, and we feel that a careful 
studj’’ of the eases recorded cannot hav^e any other effect on an unbiased mind. 


Cancer and. the Puhlic ; The Educational Aspect of the Cancer Problem. By 
Charles P. Ciiilde, B.A., F.R.C.S., M.R.C.P.E. ; President B..M..-t., 1923 ; Chairman 
of Public Health Committee, Portsmouth ; Consulting Surgeon, Royal Portsmouth 
Hospital. Demy 8vo. Pp. 207. 1925. London : Jlethuen & Co. Ltd. 10s. Od. net. 


This book is intended both for the general public and for the medical profession. 
In an introductory chapter the author adduces good reasons for thinking that the 
subject of cancer and what can be done for it by timely and suitable surgery should 
be brought pronu'nentlj'’ before the public. IVhatever vuew may be taken of t us 
debatable subject, it is well that a book of tliis kind should be witten by one u lo 
has wide knowledge and ripe experience and who is capable of clear reasoning am 

cool judgement in this important matter. . ..rrhirr 

The book deals solely with carcinoma, and especially with carcinoma occ 
in certain definite situations, and ivith the prospects of its cure by surgical remoi . 
Sarcoma is excluded from the scope of the book. 

In an amusing and well-ivTitten chapter on cancer theories, the autlio , 

briefly the numerous theories that have been brought forward, both by 1 I 
sion and by the laity. He shows how shaUoiv are the arguments by wlucii n 
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tliem are supposed to be supported. He pours quite justifiable ridicule on the idea 
that articles of diet, or intestinal stasis, or lack of ^dtandns, are likely to have any- 
tliin" to do with its production. He does not consider that climate, locality, 
occupation, or mental worrj', all of which have their advocates, have anj’tliing 
do with the causation of cancer. .Although rightly laying stress on local ^irritation 
as a frequent determining cause, he uiselj’’ concludes bj' sajing that the riddle of 
its cause has not been solved ”. 

A’'arious cancer fallacies held by the public are then discussed, followed by seven 
prominent ‘ facts ’, at five of wliich no surgeon is likely to cavil. The first and third, 
however, although possibly true, can scarcely be said to have been prov^ed. The 
inferences to be drawr from these facts are then related. The curability of cancer, 
the condition of cure, and the possibilities of cure are then ably and temperately 
discussed, uith abundant illustrative statistics. 

AYhat the public should know about cancer, its danger signals, and the means 
to be taken for its cure, are dealt with at some length. The .American campaign 
against cancer is contrasted with the apathy shown on this side of the .Atlantic. A 
more thorough education of the public on the knoum facts of cancer and the hope- 
fulness of cure in cases which are seen early is strongly advocated. 

.After a short chapter on radiotherap 3 % its limitations and uses, the author 
concludes verj* sensiblj' bj’ saj'ing that liis object has been to “ draw attention to 
the educational aspect of the cancer problem ; to brush awaj' former errors ; to 
show that cancer is capable of being dealt with successfully by surgical operation at 
the present time, and that it is the only method we possess of treating it hopefully' ; 
but that the very condition of success lies in that knowledge on the part of its victims 
wliich will enable them to avoid delay in seeking advice. My purpose has been to 
demonstrate that until surgeons are enabled to eome face to face with cancer in its 
earliest beginnings, its treatment by' operation must remain generally ineffectual, 
only exceptionally curative ; that education is essential to and must precede success- 
ful treatment ; that as long as people apply as they do now for the first time with 
advanced cancer, so long will the results of its treatment spell failure ” (p. 258). 

.A blemish in what is otherwise a good book is the unnecessary', and, as many 
will think, the totally' unwarranted comparison of cancer vrith acute appendicitis 
(pp. Ill, 113, 189). To say' that a patient with an acute perforated appendix 
utdess immediately' operated upon cannot avoid “ certain death ” is at least a 
gross exaggeration. Alany thoughtful and experienced surgeons and physicians at 
the present day' know better than tliis. In any' case, even if the statement were true , 
it has no bearing on cancer, and had better have been omitted, especially' as it is 
likely' to cause the well-informed reader to suspect, although quite undeserv'cdlv', 
the otherwise cool judgement of the author. 

The book is well written and is easy' to read, although there is perhaps a little 
too much repetition in places. For example, on p. 15A, we read again much of what 
has already been said on p. A. Alisprints are very' few, but there is an obvious one 
in a Latin quotation on p. 113, and another on p. 149 in the German title of a book, 
which, however, is correctly' spelt in the tabic of references on p. 261. 


Fractures and Dislocations ; Immediate Management, After-care, and Convalescent 
Treatment, with Special Reference to the Conservation and Restoration of 
Function. Bv Piiiur D. IVinsox, JI.D., F.R.C.S., Instructor in Orthopedics, Harvard 
.Medical 8cliool ; and Willi-ui .A. Cocur-v.ne, F.R.C.S. (Edin.), Tutor in CUnical Sur-rerv, 
Edinburgh Lmversity. Pp. 7S9 -f xv, with 978 illustrations. 1925. London- JB 
Lippincott & Co. 45s. ’ 

iuis is certainly one of the best works on fractures and dislocations wliich has 
appeared m recent years. Xot only- is it the joint work of an .American and a 
. cotehnian, but it also represents the generally- accepted principles of treatment 
;’n V’''' “f ‘I'e staff of a large general hospital (Massachusetts). Xn this 

stitution all fractures are looked after by a special ' Fracture Service^ consistino- 

-generar surgeons and two being orthopiedic 
1 his ideal arrangeiiient, the adoption of which is long overdue in tim hospimis of 
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this country, makes it possible to come to some general agreement about the most 
practical and successful methods of treatment. The present work renresents 
outcome of such an agreement. tne 

Ample space is devoted to general considerations, and especially to those of 
anatomy and physiology. The treatment of each type of injury is described in a 
very practical manner, and followed up until complete functional restoration has been 
achieved. Methods of splinting are reduced to the simplest possible terms, full 
value being ascribed to the various patterns of Thomas and Jones, and alL to 
plaster-of-Paris and traction devices. The book is intended mainly as a guide to 
the student and general practitioner, and therefore most stress is laid upon non- 
operative methods. The indications for open operation are mentioned — perhaps 
with a rather conservative bias— but the details of operation are omitted. 

In addition to those on fractures and dislocations of the limb bones and joints, 
there are chapters dealing with fractures of the spine and of the facial bones. 
The former is very valuable, the latter less so. 

The great value of the book consists in its wealth of practical details, all of whicli 
represent the considered opinion of a large group of experienced surgeons. The 
profuse illustrations greatly help the elucidation of the text ; in fact the figures 
alone are almost a complete treatise. The chief criticism of the work is that the open 
operations are put too much in the background, and even when mentioned are not 
described. 


The Principle of Early Active Movement in Treating Fractures of the Upper 
Extremity. By J. W. Dowden, jM.B., F.R.C.S.E., Surgeon to Chalmers Hospital; 
late Surgeon to the Edinburgh Royal Infirmary. Large 4to. Pp. Ill + xvi, with 
numerous plates. 1924. Edinburgh : Oliver & Boyd. 10s. net. 

This volume consists of a number of reproductions of X-rays and photographs 
of fractures of the arm in various stages of treatment. The letterpress is sketchy, 
and serves to do little more than explain the various pictures. The method cer- 
tainly contravenes a well-accepted principle, that immobilization should be continued 
until callus is sufficiently strong to maintain the fragments in order to restore 
positions. It appears from the letterpress that the author pays no particular 
attention to the reduction of displacement by manipulation under an anaesthetic 
and checked by X rays ; yet, as far as can be judged in the notes, the treatment 
seems to be followed by good fimctional results ; how large a part in tins is played 
by the persuasive personality of the author or by the hardihood and insensibility 
to pain of his Edinburgh patients, this is not the place to judge. It is popible— in 
fact, to the reviewer probable — that IMr. Dowden claims too much for this line of 
treatment ; but we would agree rvith him that there is much to be said for the use 
of active movement in the after-treatment of fractures, just as there is much to be 
said against the use of passive movements, and if this volume directs attention to 
this principle it can only do good. . , 

The reproductions are well done, but the author falls into a common mistake 
in describing various radiograms as “ separations of the lower humeral epiphysis 
which are really those of supracondylar fractures. 


Anaesthesia. By James Tayloe Gwathmey, M.D., First President of the 
ation of Aniesthetists ; wth collaborators on special subjects. Second 
Royal 8vo. Pp. 799 + xxv, -with 273 illustrations. 1924. London : .1. x A. onurLi . 


25s. net. . , 

In his new edition Dr. Gwathmey has produced a comprehensive ° 

specialty as practised to-day; otving to recent progress, he ^ jgj, 

to delete chapters on such subjects as electrical aniesthesia and L , jq-,, 

to make room for more important and practical material. In cpcond 

section the history of anaesthesia is fully and delightfiffly told. plearlv. 

chapter the physiology of the various methods is put shortly Imt exc ® of 

The author has entrusted the description of some of the , guch os 

collaborators who are recognized authorities on the methods c > 

Elsberg on intratracheal insufflation, and so forth. 
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Dr. Gwathniev’s capacity for combining the practical with the theoretical has 
enabled liiin to produce an exceptionally reliable chapter on each of the standard 
anesthetics — chloroform, ether, gas, and ethyl chloride, and the reader is left with 
a clear mental impression as to their respecti-ce uses and modes of employment. 

Local anesthesia has been allotted a quite prominent position in this book, and 
in referring to the advantages to be derived from combining local with general 
anffisthesia°the author seems to suggest that there is room for improvement in the 
trainin" of the surgeon for his share in this valuable practice. 

The book is well got up and efficiently illustrated, and cannot fail to become a 
favourite nith specialist and student. 


Local Ansestliesia : its Scientific Basis and Practical Use. By Brof. Dr. Ueixrich 

Bit-vux, Zirickau. Translated and edited by M.vlcoui L. H.uiris, M.D., Professor of 

Surnerv, Chicago Polyelinie. Second American from the sixth retised German edition. 

Royal "s’vo. Pp. 411 ^ xxi, tritli 231 illustrations in black and colours. 1924. London : 

Henry Kimpton. 2os. net. 

In view of the widespread and increasing interest in and emploj-ment of local 
anmsthetics, the appearance of another edition of this comprehensive standard 
text-book is most welcome. 

The first eight chapters deal tvith the theoretical side of local anaesthesia, and 
include a detailed accoimt of the characters and properties of the various drugs which 
may be used for its production. A notable addition to tliis section is a fuller treat- 
ment of the subject of poisoning by novocain. Chapters 9 and 10 give a general 
account of the teclmique of the various methods of application of local anaesthetics, 
and a useful section on their value and indications for their use. There is a verj- 
well illustrated description of lumbar and sacral anesthesia, which is one of the 
features in which this edition excels its predeee.ssors. 

The remaining half of the book is devoted to descriptions of tlie exact method 
of inducing anesthesia for operations on the head, neck, trunk, and e.xtremities. 
In fact, e.xtremely few of the operations of surgery are omitted, so that the possi- 
bilities of local anesthesia are very fully set forth. We cannot but remark that 
although almost any major surgical procedure may be carried out under tlfis form 
of anesthesia, yet its application must be limited by the individualitj- of the surgeon 
and the patient. The illustrations, in black and colours, are excellently clear, but 
even they emphasize the fact referred to above — that the ‘ strain’ upon "patient and 
surgeon must be exceedingly severe in some cases, and that what is possible under 
local anesthesia may not always be quite advisable. 

For those who wish to explore the field of local anesthesia, this book mav be 
recommended as giving a comprehensive description of the subject, with larf^e num- 
bers of references to the practical experience of the author and other writers. 


The Technic of Local Anesthesia. By A. E. Hertzler, A.M., ill.D., Ph.D., LL.D 
F..\.C.S., Professor of Surgeiy in the University of Kansas. Third edition. Imp. Svo’ 
Pp. 272, \rith 140 illustrations. 1025. London : Henrj- Ivimpton. 25s. net. 

A coMPUEUEXsiVE work describing in detail the teclmique for the emploj-ment of 
local amesthesia in almost everj- operation that the surgeon is called upon to per- 
form. .\ general review of the whole subject is followed by a detailed account of 
the more conuuonly undertaken operations. The directions given are simple and 
easy to understand, the plan followed being to describe briefly what the surgeon 
sets out to do and how he can best carrj- it out under local anesthesia. Some of 
the more ambitious procedures are dismissed briefly, and it is pointed out that the 
simpler operations should be mastered, and then as the surgeon <rains confidence 
m lumself the more difficult ones can be added to liis list. If he is to be successful 
the operator must luwe perfected Iris routine by experiment on the cadaver before 
he employs it on a patient. Stress is laid on the girdng of an occasional word of 
eucourageiiient to a patient who is undergoing a great mental strain. 

Local infiltration and field blocking are described as the methods of choice 
being preferred to paravertebral amesthesia or the blocking of indiridual nen-es] 
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the reasons given being that they are more certain in their action and tliat they mav 
have to be employed to supplement the latter procedures when they are used ' 
The use of quinine is advised on a more extensive scale than has hitherto been 
practised, and from the author’s experience seems to merit a more prolonged trial 
than has been accorded to it in the past. ° 

Throughout the book the style is good, the description clear and simple, and 
altogether it is to be recommended to those who desire a small handbook dealin" 
with the whole subject of local anaesthesia. “ 


The Westminster Hospital Reports. Vol. XIX, 1924. Edited by E. Rock C.\rling 
and Hildred Carlill. Pp. 299 + xxvi, illustrated. London : Henry J. Glaisher 
7s. Cd. net. 

The Reports of the Westminster Hospital have been discontinued for ten years, and 
this is the first of the new volumes. It was hoped to present a systematic study of 
the post-mortem records for the last ten years ; but such a plan was found to be 
impossible, and the present volume consists of a haphazard collection of individual 
contributions, only the first six of which form part of the original concerted plan. 
Sir Edward Pearson contributes a foreword, in which he expresses an opinion favour- 
able to the efficiency of the Voluntary Hospital system. On the face of it, it would 
appear that the haphazard appearance of scientific reports would hardly be the 
occasion for this tribute. 

The book, though small, is full of interest from cover to cover. As a kind of 
celebration of the rebuilding of the hospital, Mr. Spencer has written a most 
fascinating section about the history and growth of the old institution. Then follow 
six chapters devoted to the post-mortem records relating to special subjects. 
Mr. Spencer ■writes the section dealing with the mouth and tongue, pointing out the 
importance of pulmonary complications in causing a fatal issue. Mr. Turner deals 
with gastric and duodenal ulcers, of which there had been 370 cases, with a mortality 
of over 10 per cent, the duodenal cases having a higher mortality than the gastric. 
Mr. Pinto Leite writes on the post-mortem evidences of lung complications due to 
general anajsthesia, and he finds no evidence that ether or closed ether is more 
dangerous in respect to its effect on the respiratory apparatus than other anresthetics. 
Mr. Braxton Hicks analyses the cases which came before the coroner ; Dr. Goodwin 
discusses the toxcemias of pregnancy ; and Mr. Rock Carling describes 19 cases of 
fatal pulmonary embolism. The rest of the volume consists in short papers and in 
statistical tables. 

Guy's Hospital Reports. Vol. LXXIV (Vol. IV, Fourth Series). No. 4, October, 1024. 

Edited by Arthur F. Hurst,. IM.D. iMedium 8vo. Pp. 121, with 49 illustrations. 

1920. London : Wakley & Son. 12s. 6d. net. 

Guy’s Hospital Reports continues to pro-vide a number of papers froin members of 
the staff, and the present number contains observations on cases of Addison s disease, 
articles on methiemoglobinaemia, arachno-dactyly, and several other subjects. There 
is a paper on deep X-ray therapy, from which one hoped it might have been 
possible to have obtained some accurate knowledge of the value of this treatmen , 
presumably this is too early to be expected, for the article deals almost entirely vi i 
the details of technique, and not with results. 


A Synopsis of Surgery. By Ernest W. Hey Groves, M.S., M.D., B.Sc. (Lond.), 

Surgeon to the Bristol General Hospital ; Professor of Surgery, Ur"''crsity^ o j ; 

Crown 8vo. Pp. 671 + viii, with 164 diagrammatic illustrations. IJ-a- 
John Wright & Sons Ltd. 17s. 6d. net. 

This seventh edition, enlarged and revised, now contains 071 pages and 
illustrations. It is a synopsis of surgery, as the Preface states, but this P 
now becoming as large as the text-books themselves of thirty years ag . 
that this work has gone through seven editions is sufficient guaran 
wanted, and though some teachers do not see eye to student wants 

method of imparting instruction, it is clear that it is a book tlmt t 

and will have. 
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Normal Bones and. Joints Boentsenologically Considered.^ By :^iDOnE Coiin, 

F.A.C.S. Pp. 2 lS -f xxxU, with 251 iUusts. 1924. New'iork: Paul B. Hoeber. .>10. 

Tins is tlie fourth volume of a series published as the Annuls of Roentgenology 
the editorship of James T. Case, JI.D. It opens mth a foreword by Rudolph Matas, 
which describes in. a most interesting manner the growth of our knowledge ot bones 
in their structure and development which has sprung from Roentgen s chscot erj of 
1895 The work itself is admirable in its simplicity and clearness. For the most 
part it deals only with the normal bones at their articular e.\-tremities. There are 
six chapters devoted to the main joints of both upper and lower extremities. Each 
chapter begins with a series of extracts from standard works on anatomy and 
surgerv, giving the current views about the development of the epiphyses. Then 
follow excellent!}’ reproduced X-rays of the joint in question, taken at various ages 
from infancy up to adult life. These are of the utmost value in giving definite 
evidence about the centres of ossification and their dates of fusion, and also in pro- 
viding reference plates with which any given clinical condition may be compared. 
Onlv in connection with the elbow-joint is any detailed reference made to traumatic 
conditions. tVe would suggest that it would be of the utmost value if t}’pical 
injuries were figured of all the regions described, and also if the varying normal 
conditions of the shafts of the bones, as well as their extremities, were given at 
different periods of life, especially those of old age. The book will be an invaluable 
work of reference. 


Diagnostic et Traitement des Maladies de la Vesicule biliaire par TExeretion 

vesictilaire provoiiuee. By 51. CniR-rv and 51. 51ii.ocijkvjtcjj, Paris. Cron'll Svo. 

Pp. 150, with 13 illustrations. 1924. Paris : 5Iasson et Cie. Ft. 12. 

A XCMBER of tests have been devised whereby a flow of bile is excited and the result- 
ing fluid collected through a duodenal tube. In this book the theoretical basis and 
the practical application of such tests are discussed. Stimulation of the duodenal 
mucosa by 30 per cent magnesium sulphate (5Ieltzer-Lyon test) is the method most 
under consideration, but the use of 3 to 10 per cent peptone (Stepp's test) and sul- 
phuric ether (Katsch test) is also reported on. 

The authors have dealt systematically with the subject in its different aspects. 
.\ full account of the tecluuque of passing a duodenal tube is given, together with 
the means by wliich the stages of its progress to its final site may be observed and 
x'crifiwl. The diflieulties that may arise, botli in passing the tube and in obtaining 
pure samples of the fractions of bile, are indicated. A section of the book is devoted 
to the hypotheses concerning the derivation of the fractions of bile, more especially 
the second, xvhich is considered by some to come from the gall-bladder and by others 
to be an inereased flow direct from the Uver. Further sections deal uitli the diagnostic 
value and the therapeutic value of the tests. The book concludes xx’ith a resume of 
the more recent work on the subject. 


La Transfusion du Sang:. By P. E.mii, Weii. and P.WL Iscu-5V.vll. Pp. 248, xrith IS 
illii.stratiuns. 1925. Paris : .Masson et Cie. Fr. 20. 

Tins work constitutes a complete monograph on the subject of blood transfusion, 
and though there is little in it wliich has not already been xvritten by other authors, 
the book is one xvliich we can thoroughly recommend to the profession. It is essen- 
tially a practical treatise, and though theoretical considerations are, here and there, 
introduced, the}- do not bulk so largely as to confuse the reader and distract Ins 
attention from the proved therapeutic value of blood transfusion. 

The authors insist on the simplicity of the operation, and also the safetv of its 
employment when the bloods have been found to be compatible, and urge its extended 
use, especially at an earlier stage, in xvhatever condition it is indicated. 5Vith this 
view we entirely agree, as, xrith the authors, we feel sure that the fancied difficulties 
ol teehnniue, the supposed dangers arising from mixing the bloods of different people, 
, lul the poor results so often attained with blood transfusion from using it as a last 

noobno •'»c‘^eptance of this esscntiallv phvsiological 

nuthod of treating many surgical and medical complaints. 
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The authors state that all the indications are not as yet definitely fixed • how- 
ever, accumulated experience permits them to say that imperative indications are 
htemorrhages of all kinds, shock, and anaemic states. In many other conditions 
beneficial results will be attained, though good will not always follow, especially if 
oivly employed late in the disease, viz., puerperal infections, pre-operative and 
post-operative therapy, pernicious and other forms of ana;mia, etc. 

There are ten chapters, headed as follows : Historical ; IBiology of transfusion ■ 
Citrated blood ; Accidents ; IMethods of preventing accidents ; Technique ; Surgical' 
indications ; Obstetrical indications ; Medical indications ; Transfusion of Wood 
in the infections ; Conclusions. The book is terminated by a comprehensive 
bibliography, wliich is arranged in such a way that there can be no difficulty in findin" 
the desired reference, as it is also tabulated imder the same headings as the chapters 
in the book. 


Les Hepatites dysenterlqvies et leur Traitement. By A. Valassopoulo and Pavlos 

Petridis. With a Preface by Dr. E. Rist. Royal 8vo. Pp. 145 -f- wii, illustrated. 

1924. Paris : Masson et Cie. Fr. 12. 

This book is based on experience gained in the Greek Hospital at Alexandria, and 
should be of interest to all called upon to deal with this disease. It is divided into 
two portions. The first deals fully tvith pathology, symptomatology, and medical 
treatment. Treatment by emetine is discussed very fully. In the surgical portion, 
written by Pavlos Petridis, although other methods are discussed, pride of place is 
given to the operation introduced by his father, Aristide Petridis, which is fully 
described and illustrated. Tliis is one of those books written as the result of personal 
experience that are always instructive. 


Traitement ohlrurgloal de la Dilatation bronchique. By P. Guibal, Paris. Demy 
8vo. Pp. 173, with 31 illustrations. 1924. Paris : Masson et Cie. Fr. 10. 

This small book actually may be taken as an abstract of the various methods of 
surgical treatment of bronchiectasis, and as such is most excellent. After a brief 
review of the clinical forms of broncliiectasis and the anatomical relations, the rest 
of the book is devoted to the subject of treatment. The major portion is connected 
with thoracoplasty and removal of one or more lobes of lung. 


Die Hyperostosen des Schadels. By Dr. Inasaburo Naito, with Introduction b\ 

Professor Schuller. Imperial Svo. Pp. 95, with 84 X-ray photograplis and 2 plates. 

1924. Vienna : Julius Springer. 3.25 dollars. 

This short monograph gives a clear and well-illustrated account of the various 
conditions in wliich local or diffuse thickening of the skull bones occurs. The con- 
ditions described include rickets, acromegaly, Paget’s disease, leontiasis ossea, ostitis 
fibrosa, exostoses, neoplasms, inflammatory thickenings including syphilis, together 
with traumatic and compensatory enlargements of the skull bones. Each group of 
cases is illustrated by a number of typical specimens, the structure and 
appearances of which are given in detail. Tliis makes the book a very valuaule 
AVork of reference. A short concluding chapter deals with the classification and 
differential diagnosis of these various conditions. 


The Medical Yeai- Book and Classified Directory, 1925. Edited by Charles K. 

Hewitt. Pp. 596. London : William Heinemann. 12s. Od. 

This is the second year of issue of this small guide to the medical “J 

England, Scotland, and Wales. It gives a short account of the 
authorities in this country, together with the Universities and teachin^ P-,-'.,. '...,i| 
their staffs. No doubt it Avill he useful as a book of refoence, hut hs 
be greatly enhanced if many inaccuracies are corrected. j SurtTerV.) 

examiners at Birmingham and Bristol ate put down as the Professors of Sur„ej> J 
The alphabetical list of consultants and specialists is an original 
serve a useful purpose. 
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society and maintained its principles during the rest of his life. He left 
Edinburgh in 1856 without taking a degree, and entered as a medical student 
at University College in London. He obtained the diploma of M.R.C.S. Eiif^. 
in 1857, and immediately went to Paris, where he spent a few week's ami 
especially admired the skilful Avork of the French makers of surgical instru- 
ments. 'He then returned to Liverpool to help his father, but "the rule-of- 
thumb methods adopted Avere uncongenial to his better educated mind, and 
in 1859 he moAmd to a small house in Hardy Street Avhich he occupied until 
1870, AA'hen he moved to 11, Nelson Street. He soon gained a great reputa- 
tion, first amongst the clubs and industrial societies to Avhich he became 
attached as medical officer, and afterAA'ards amongst the better classes in 
the city and its immediate neighbourhood. Honey, though useful and 
necessary, Avas of secondary importance Avhen Aveighed against the care of 
his patients, and he Avas idolized by the poor of Liverpool, Avhoin he used 
to treat gratuitously every Sunday morning, although during the remainder 
of the AA'eek some fee Avas expected and taken. These poor attended his 
funeral literallj'^ in thousands, and shoAA’ed genuine grief at the loss they had 
sustained. 


A pale, thin man, 5 ft. 4 in. in height, always delicate, he Avas remarkable 
for the intelligence shoAvn in his eyes, though the expression of his face Avas 
somcAA'hat spoilt bj'^ an ectrojrion resulting from an accidental injury Avhilst 
he AA'as a student at Edinburgh. He Avas an exceptionally keen observer, 
Avith a marked appreeiation of symmetry or its absence, a trait inherited 
perhaps from his bone-setting ancestors. A man of the A'ery siiArplest habits, 
he neA'er took a holiday, and Avorked from six in the morning until midnight. 
His slight figure, closely buttoned in a blue coat, and Avearing a naval cap 
because it had a peak Avhich shaded .an eye Aveakened by an ectropion, Avas 
familiar in all parts of LiA^erpool as he AA'as driA'en about by a jrair of black 
horses in his home-made gig. He smoked cigarettes almost continuously, and, 
being of an CAmn temper, he Avas easy to liAm Avith. He Avas Avholly Avithout 
guile, and Avas ready to impart his knoAvledge and shoAV his methods to every- 
one Avho sought him. Husic Avas his chief hobby outside the Avorkshop, and 
his delight Avas to play the flute Avhilst his Avife accompaiAied him on the piano. 
He kneAv Lucretius almost by heai't, and in later life he interested himself in 
arehreology, chiefly Egj'ptian. He Avas happily married, though childless. 
Of outside honours he received but one, the M.D. of the University ot 


St. Louis, Avhich Avas conferred upon him tAvo years before his death. 

Although Thomas is most generally knoAvn by the ingenious splints he 
invented, he Avas the author of scAmral AAmrks Avhich eonsiderably influencec 
surgical opinions and methods. Amongst these Avere Chronic Joint Disease, 
Compound Fracture of theLoiver Jaw; Dislocations; Diseasesof Joints; Fractiiies 
of the Upper and Lower Extremities ; On Hip, Knee, and Ankle ; Intestina 
Obstruction; New Lithotomy Operation; Nerve Inhibition; Surgical Essays, am 
many articles of a polemical character. His special surgical activities aacic 
directed to tuberculous arthritis. He preached the doctrine of prolonged an 
uninterrupted rest, and invented his splints for reeumbency and also foi ear y 
ambulatory exercise. Excision and amputation Avere almost the rou in 
methods adopted by his contemporaries in the treatment of ehronic isease 
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the joints. His teaching did much to originate a more conservative treatment, 
and the methods he practised fifty j'ears ago are those in common use to-day. 
He introduced many ingenious devices for the cure of fractures, and ms 
patients rarely had more than half an inch of shortening after fracture of the 
femur. He was amongst the first to use percussion for ununited fractures, 
and he emplor'ed r-enous congestion long before it was used Bier. He 
was, too, the first to insist upoir the need for keeping paralysed muscles in a 
state of relaxation in cases of poliomyelitis. His versatility was slromr m 
his treatment of intestinal obstruction at a time when iro operation nas 
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performed for its relief. He often kept such patients starved for thirty or 
forty (lays, only allowing them a little arrowroot and water, giving hj^ro- 
dennie injections ol morphia to cheek peristalsis and copious draughts of 
wahn- to percolate througli the inllamcd intestinal area. He set Ids face 
viiiuUy against cnemata. By these means he saved many lives at a time 
when it was usual to give castor oil and administer tmpentine enemata to 
relieve the obstruction. The Jluscum of the Royal College of Surgeons of 
England contains a most interesting case of instiWents which he ihivented 
lor the operation of lithotomy, an operation , in the performance of which 
he was very expert. 
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Although rough in manner, he gained his results, as rvell as the confidence 
of the patients and their friends, by his constant and personal attention to 
details and by the extreme gentleness of his manijaulation. There could 
indeed, be no greater proof of the eonfidence he inspired than his ability to 
keep a north countryman on a starvation diet for a month. The apparatus 
he employed rvas made at home and under his own eyes, and to this end he 
kept a saddler and a blacksmith in constant employment, whilst his workshop 
was fitted rvith the best lathes that money could bu}". He died on January 6, 
1891, and his practice was carried on by his nephew on the maternal side, 
my friend Sir Robert Jones, K.B.E., to whom I am indebted for many of the 
personal facts in this sliort notice. 

The photograph of iMr, Thomas is from one kindly supplied by Sir Robert 
Jones. 


(To be continued.) 
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THE PATHOGENESIS AND TREATMENT OF 
TRAUMATIC NEURITIS 

OF THE ULNAR NERVE IN THE POST-CONDYLAR GROOVE.* 

By harry PLATT, ^L\nchester. 

INTRODUCTION. 

When the ulnar nerve reaches the post-condylar groove at the elbow it 
comes to occupy a position of extreme vulnerability ; but it is not the 
exposed situation of the nerve-trmik which alone determines the incidence 
of traumatic lesions at this le^'el. Under normal conditions the nerve, though 
securely anchored in the gi'oove, is also mobile enough to acconunodate itself 
to the repeated changes in tension which occur during the movements of 
flexion and extension of the elbow-joint. This mechanism is readily disturbed 
when, as a result of injury, the nerve acquires a limited range of excursion 
or no longer conforms to the shape or orientation of its bed. In a certain 
small proportion of individuals the nerve is hypermobile, and, in the position of 
full flexion of the elbow, slips forward on to the epicondyle. This anatomical 
peculiarity may pass unnoticed for many years until a complete dislocation 
occurs, and the frequent repetition of the displacement gives rise to the 
symptoms of traumatic neuritis. 

In the pathogenesis of certain types of ulnar-nerve injmy an alteration 
in the normal relation between tire nerve and its bed plar’S an all-important 
role. Such lesions do not ordinarily embrace the higldy destructive primary 
injuries of this nerve which result from gunshot womids or other traumata 
equally grave, although this factor may operate in some measure even in 
these eonditions. 

The special injuries whieh alone form the subject of this paper may be 
divided somewhat arbitrarily into three clinieal gi-oups : (1) TJlnar-nerce lesions 
associated icitli recent fractures of the loner end of the humerus ; (2) Late uluar- 
ncrec involvement after fractures ; and (3) Recurring dislocation of the ulnar 
nerve. In all three gi-oups the actual nerve injuries belong for the most 23 art 
to the class of incomjjlete lesions, and maj^ thus be included under the broad 
title of traumatic neuritis. 

1. ULNAR-NERVE LESIONS ASSOCIATED WITH 
RECENT FRACTURES OF THE LOWER END OF THE HUMERUS. 

THE INCIDENCE OF THE NERVE LESIONS. 

Considered as a u hole, the ordinary fractm-es of civil life are but rarely 
complicated by the presence of injuries of peripheral nerves. In certain 


From the Orthop.xdic Scr\-icc, Ancoats Hospital, JIaneliester. 
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regions, however, a combination of the two lesions provides a clinical ijictuic 
which is bj^ no means unfamiliar... The anatomical distribution of these dual 
injuries is shown in a recent paper by Dean Lewis and jMiller,i of Chicaf^o 
who have collected 239 examples from surgical literature and from their mvii 
hospital records. The figures of these writers indicate that 80 per eent of the 
cases are fractures of the humerus, the common site of the fracture beinir in 
the lower third of this bone (60 per cent). Of the peripheral nerves implicated, 
the musculospiral accounts for 60 per cent, and the ulnar nerve for 25 per cent 
of the cases. 

One of the earliest and most important investigations on this subject 
appeared in 1899 in the form of an admirable study by Broca and Mouchet.- 
of Paris, of the nerve lesions complicating certain fractures of the lower end 
of the humerus : 78 consecutive fractures of this type were observed duriiw 
a period of two years, and in 9 of them a nerve injury was recorded. Oil 
close analysis these fractures were divided into two groups ; {a) Fractures of 
the external condyle, of which there Avere 40 examples ; and (h) Supracondylar 
fractures, in the remaining 38. In the former group there Avere 3 nerve 
injuries, and in the latter 6. In several cases the nerve lesions Avere multiple. 
The nerve-trunks involved Avere the ulnar (5 cases), median (5 cases), and 
the musculospiral (3 cases). It is interesting to irote that during the same 
period in the practice of the authors there Avere no nerve injuries accoin- 
Ijanying dislocations of the elboAV-joint, other types of fracture of the lower 
end of the humerus, fractures of the olecranon, or fractures of tire head 
of the radius. 

Iir this paper of Broca and Mouchet the pathogenesis of the nerve injuries 
u"as considered in some detail. Special emphasis Avas laid on the chronology 
of the lesions, and a distinction made betAveeir primary, secondary, and tardy 
injuries, the latter term being applied to Avhat had long been recognized as a 
cliirical entity, auz., the late inA'olvement of the ulnar nerve after fractures 
sustained in early childhood. iMouchet himself had already draAvn attention 
to this delayed type of uhrar-nerAm lesion in his Paris thesis submitted in 1898, 
and had realized that the injury^ Avhich preceded it Avas almost invariably a 
fracture of the external condyle. Since that date, iMouchet has closely identified 
himself Avith this subject in a number of Amluable contributions, and most 
notably in a comprehensiAm paper Avhich aiof^eared in the Journal de Chirurgie 
in 1914.® 

The attention Avhich has been focused in recent years on this interesting 
but relatiAmly uncommon form of late ulnar-nerA^e lesion has tended jAcrhaps 
to obscure the significance of the occasional inAmh^ement of this nei-A'e in recent 
fractures of the elboAV region. My oaa'u interest in this subject Avas first 
aroused a fcAV years ago by the discoAmry, from time to time, of ulnar-ner\ c 
lesions amongst the recent elboAV fractures treated in the fracture clinic of m)^ 
surgical unit. Whilst it Avas obAuous at once that the nerve injury Avas j'sua \ 
a transitory clinical phenomenon, in a few cases the interference a\ it i t le 
conductioiA in the nerAm Avas sufficient^ graAm to merit serious consideia ion. 
With a AueAv to the acquisition of knoA\dedge regarding the incidence am 
prognosis of these dual lesions in ordinary routine fracture treatment, a 
Avas made of the elboAV fractures dealt Avith in this clinic over a oiii Aca 
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period, viz., 1021 to the end of 1924. The number o 
treatment was 329, and tiiey were classified as follows 

Humerus. — Supracondylar fractures 

Fractures of the internal condyle 
Fractures of the external condyle 

Olecranon 

Jtadius. — ^Head and neck 

Total 

In this series, 9 fractures (Series 7)— all involving the humerus— were 
accompanied bv a' nerve injury, the nerve affected in each case being the 
ulnar. The absence of nerve lesions in the olecranon and radius fractures, 
and the immunity of the median and musculospiral nerves in this series, 
are facts of interest, but they do not demand special comment here. 

Eight of the nerve lesions accompanied fractures of the internal eondijle, 
and one a supracond 5 ’lar fractui'c. The fi’aetm’es were all of the ‘closed 
(simple) type. In sei-en cases spontaneous recover}' was seen, full conductivity 
being restored in periods varying from tluree to eight months. In ojie case, 
however, at the end of nine months the clinical signs of a severe neuritis 
still persisted, and for this reason e.xploration of the nerve was undertaken. 
Following the operation of displacement of the nerve in front of the internal 
condyle rapid recovery ensued. The remaining patient, who presented the 
clinical signs of a r'ery mild nerve lesion, ceased to attend the clinic after the 
first few weeks, but it is not unreasonable to assume that full recovery occurred. 

If the group of fractures quoted here may be regarded as a tj’pical 
consecutive series, it is evident that involvement of the ulnar nerve is an 
infrequent complication of fractm*es of the lower end of the humerus (9 m 252 
fractures — roughly 3-7 per cent). A brief resume of the clinical liistories of 
these complicated injuries will now be presented before we embark on a more 
extended inquiry into the various factors winch may be concerned m the 
pathogenesis of such nerve lesions. 

HECORDS OF CASES. 

Series I. C.vses 1-9. 

Case 1. — H. B., a^e 13 (1921). Fracture of internal condyle (fracture involving 
the joint surface). 

L i.N.iii-Ni'.uvE IxvoLVE-MEXT. — Signs of complete nerve-block noticed at the end 
of four weeks. 


■ such fractiu'es under 


95 

74 

S3 ' 

38 

89 

329 


• 'riie eliissilicatiou adopted here for fractures of the lower end of the humerus is a simple 
one, winch has proved convenient in the routine work of u fracture clinic. Each varietv 
includes a number of subdivisions. Thus in the supeacondtjlar group there uill be a few 
uncommon or r.irc types, such as the T-shaped fracture and the diacondvlar fracture. The 
lUti-rmil comUjle Jniitures include both fractures of the whole condyle and fractures limited 
to the cpicondyle, Similarly, under the heiiding of e,T(crnal concfyle fractures are included 
MK*h mix* injuries as isolated fracture of the capitelJuj)}, 

. fi '"h^t also be oxidained that the fractures in the above series were received in the 
chmc direct from the casualty department of the hospital. The figures do not include 
comiihcated fractures treated elsewhere in tlie initial stage and referred for a consultation 
at a later Uatc. 
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Neurological Syndrome. — ^Wasting with paralysis of 
pollicis, and hypothenar muscles ; complete sensory loss, 
the dorsum of the little finger. 

Subsequent Course. — 

Result of the Nerve Injury. — Rapid spontaneous recovery 
ment three’ years later. 

Result of the Fracture.— ^Full mohility of the elbow ; no increase in tiie carry- 
ing angle. The internal condyle is thickened and the nerve is placed inorc 
superficially. 


the interossei, adductor 
Traumatic ulceration on 


No sign of involve- 


Case 2. — V. C., age 12 ( 1322 ). Fracture of internal condyle (fracture involving 
tire joint surface). 

Ulnar-nerve Involvejient. — Signs of an incomplete nerve-block were noted 
at the end of three yveeks. 

Neurological Syndrome. — Flattening of the hypothenar eminence and inter- 
osseous spaces, with paresis in these muscles ; analgesia in the ulnar area of tlie 
hand. 

Subsequent Course. — 

Result of the Nerve Injury. — Spontaneous recovery with almost complete restora- 
tion of function at the end of eight months. At the end of sixteen months no trace 
of any interference in the conductivity of this nerve. 

Result of the Fracture. —Full range of flexion, but extension falls short of the full 
range by 10°. Moderate degree of cubitus valgus deformity. 


Case 3. — A. B., age 12 (1922). Fracture of internal condyle (epicondyle only). 

Ulnar-nerve Involvement. — Incomplete loss of conduction noted at the end 
of three weeks. 

Neurological Syndrome. — Analgesia of the little finger, with paresis and flattening 
of the hypothenar muscles. 

Subsequent Course. — 

Result of the Nerve Injury. — Rapid spontaneous recovery, complete at the end 
of four months. 

Result of the Fracture. — Full restoration of mobility of the elbow, with no increase 
in the carrying angle. 


Case 4. — E. G., age 14 (1922). Fracture of internal condyle (fracture involving 
the joint surface). 

Ulnar-nerve Involvejient. — Signs of an incomplete block noted at the end 
of four weeks. 

Neurological Syndrome. — Flattening and paresis of the hypothenar muscles, with 
fidl ulnar sensory loss. 

Subsequent Course. — 

Result of the Nerve Injury. — Spontaneous recovery with complete restoration ol 
conduction at the end of eight months. _ 

Residt of the Fracture.- — Full range of mobility of the elbow-joint with a normal 
carrying angle. The internal condyle is thickened and the ulnar nerve appears 0 
be more superficial than on the opposite side, but is not unduly tender. 


Case S . — A. H., age 16 (1922). Fracture of the internal condyle (fracture 
involving the joint surface). 

Ulnar-nerve Involvejient. — Signs of an incomplete nerve-block noted at le 


end of two weeks. i,u,.r- 

Neurological Syndrome. — ^Analgesia in the ulnar area, but no appreciao 

ference with the motor power in the ulnar intrinsic muscles. . 

Subsequent Course.— The patient ceased to attend the clinic a 
six weeks ; at that time the elbow-joint had regained mobilitj. It 1 p 
that the nerve lesion recovered completely. Repeated efforts to t , P 

have been unsuccessful. 



TEAUMATIC A^EUEITIS OF ULNAE NEEYE 413 


Case 0. — P. B., age 12 (1922). Fracture of internal condyle (epicondyle only). 

Uln-.vu-keuve Involvejient.— Signs of an incomplete nerve-block noted at the 

end of three weeks. ■ i 4.- 

JSt'eurological Syndrome. — Analgesia in the ulnar area, intli paresis and wasting 
of the hj-pothenar and interossei muscles. 

Subsequent Course. — 

Result of the JServe Injury.— Spontaneous recovery wth complete restoration ot 
conduetion at the end of six months. 

liesnlt of the Fracture.— Full range of mobility at the elbow with no alteration 
in the carrying angle. 

Case 7. — W. H., ago 12 (1922). Fracture of internal condyle (fracture involving 
the joint surface). 

UuN.vR-NERVE IxvoLVEiiENT. — Signs of an incomplete nerve-block noted at 
the end of three weeks. 

Xeurological Syndrome. — ^larked par.-esthesia, ivith an incomplete sensorj' loss ; 
wasting and paresis of the interossei and hj-pothenar muscles. 

Subsequent Course. — ■ 

Itesult of the Xcree Injury. — Condition nine months later : All the signs of a 
severe ulnar neuritis. The nerve-trunk is exquisitely tender on palpation, and in 
full flexion of the elbow is abnormally superficial. There is complete paralysis of 
all the ulnar intrinsic muscles, with marked tenderness of the hj^iothenar eminence. 
Moderate clawing of the little and ring fingers is present, and there is an incomplete 
sensory loss. Operative exploration of the nerve considered ad\dsable. 

Result of the Fracture. — The elbow at tliis date allows* the full range of flexion, 
and practically a complete range of extension. There is a definite increase in the 
carrying angle. 

Oper.vtion. — Xeurolysis with anterior transposition. The nerv'e in the region 
of the groove showed a restricted mobility, and was slightly thickened, the area of 
the lesion being represented by an early fusiform neuroma. The nerve was freed, 
displaced in front of the internal condyle, and buried in an intramuscular bed. 

Rapid subsidence of the signs of irritation, with steady return of conduction. 

Condition eighteen months after the operation : Complete restoration of con- 
duction in the ulnar nerve, aith no appreciable impairment of function. 


Case S. — C. S., age 8 (1924). Fracture of internal condyle, complicating a 
posterior displacement of the elhow-joint. 

.\ttcr reduction of the dislocation, the elbow was rested in the position of full 
flexion for two weeks. .-Xctive movements and massage followed. 

I’ln.ir-nerve INVOLVE.AIENT. — Signs of incomplete loss of conduction noted at 
the end of six weeks. 

Scurological Syndrome . — Very slight flattening of the muscles bellies of the flexor 
carpi ulnaris, hypothenar eminence, and interossei. Xo appreciable paresis ; no 
trace of sensory loss. The ulnar nerve at the elbow is slightly more superficial than 
on the opiiosite side. 

Subsequent Course. — 

Result of the \erec Injury . — Complete recovery of condition and function ei»ht 
months later. “ 

Result of the Fracture-dislocation.— FuW range of mobilitv in the elbow-joint was 
restored. The internal eondyle remains thickened and irregular. 


Case 9. J. P., age 5 (1923). Supracondylar fracture. 

toiisiderable swelling in the early stages ; backward displacement of the lower 
end of the diaiihysis. hurther readjustment of the fracture was necessary two weeks 
.liter the injury, and this was carried out under an aiucsthetic. 

C i.nar-ni;rve Involvement. — Signs of an incomplete interruption of con- 
ituetion m the ulnar nerve were noted at the end of six weeks 

‘^//'"''■‘''"‘•.-Wasting and paralysis of the h>-pothenar muscles and 
•M i.-.istlKM.i in the ulnar skin area ; slight tendency to clau-ing of the little finder - 
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marked tenderness of the hypothenar muscles. Nerve-trunk at elbow clerinitoU. 
tender, but not palpably thickened. 

Subsequent Course. — ■ 

Besult of the Nerve Injury. — Spontaneous recovery with practicalh- comnletf. 
restoration of function at the end of eight months. ^ 

Result of the ii’racfnre.— Full mobility of the elbow-joint, with a barely appreciable 
increase in the carrying angle. 

To the above may now be added, for comparative purposes, three furtJier 
examples {Series II) of severe ulnar-nerve lesions complicating (a) an internal 
condyle fracture, and {h) two cases of posterior dislocation of the elbow-joint. 
These patients had received treatment in the early stages elsewhere, and 
came under observation after several rveeks had elapsed from the date of the 
injury. In two cases it rvas considered advisable to explore the injured nerve. 

Series II. Cases 10-12. 

Case 10. — T. C., age 20 (1924). Fracture of internal condyle, complicated by a 
small chip fracture of the coronoid process of the ulna. 

Patient was seen after eight weeks’ treatment elsewhere. The elbow had been 
fi.xed in full flexion for ten days, and at the end of that period energetic passive move- 
ments were begun. Involvement of the ulnar nerve was recognized about the end of 
the fourth week. 

Condition iviien First Seen. — ^The elbow showed considerable distortion in 
the region of the internal condyle, and there was marked limitation of the range of 
mobility of the joint. There was an obvious ulnar-nerve lesion, with all the signs 
of a complete block. In view of the syndrome, and the experience of previous cases, 
exploration of the nerve-trunk rvas considered advisable. 

Operation. — ^The ulnar nerve rvas exposed from the lower third of the upper 
arm to the junction of the upper and middle thirds of the forearm. There was 
considerable scarring of the aponeurosis and muscle-fibres of the common flexor origin 
from the internal condyle. The nerve-trunk was intact, but in the region of the 
ulnar groove was extremely attenuated and reduced to a narrow fiat ribbon over a 
length of one inch. The area of the lesion was demarcated above and below by a 
small neuroma involving the whole thickness of the nerve-trunk. Complete resection 
of the area of the lesion ivas carried out, and end-to-end suture performed, the sutured 
nerve being displaced in front of the internal condyle and embedded in the usual way. 

Case 11. — C. M., age 15 (1924). Posterior dislocation of elbow-joint. 

This patient also was treated elsewhere in the early stages. After reduction 
of the dislocation, the elbow had been rested for ten days and forcible passive move- 
ments begun at the end of that time. The ulnar-nerve lesion was recognized about 
the end of the fifth week. . 

Condition when First Seen (thirteen weeks subsequent to the injury), fhc 
elbow-joint showed practically an undiminished range. There was an ulnar-nerve 
involvement, with all the signs of a severe but incomplete block. Exploration o 
the nerve-trunk advocated. 

Operation. — The ulnar nerv’’e was exposed in the lower third of the upper arm 
as far as the junction of the upper and middle thirds of the forearm. In the who e 
area exposed the nerve-trunk was found to be anchored to its bed by thin i niv 
strands, so that its mobility was very considerably' restricted. This abnorma 
anchorage was best marked in the groove. The sheath of the nerve showed 
points of vascular injection, and in the region of the groove the trunk was re u 
to a calibre representing about one-half of the normal cross-stytion. there 
definite bulb, but there was an appreciable amount of induration Y 
of the attenuated segment. It was noted also that the fibres of origin of P 
ficial flexor muscles from the internal condyle eontained a good deal o o 
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tissue. The ner%-e-trunk was disphiced ia front of the internal condyle and buried 
in the usual fasliion. 

Case 12 . — J. D., age 16 (1920). Posterior dislocation of elbow-joint. 

The patient was seen three weeks after the injury. Tivo unsuccessful efforts 
had already been made to reduce the dislocation, and repeated forced movements had 
been utilized in an attempt to reproduce mobility. 

Ox Ex-ouxatiox.— The left elbow showed an extensive swelling and was com- 
pleted' iixed in the position of right-angle flexion. Palpation of the bonj points 
suggested that the dislocation still existed. This i-iew was confirmed by radiograms. 
All the signs of a complete ulnar-nerce block were present. 

A further attempt was made to reduce the displacement by manipulation alone, 
but this failed, and accordingly an open operation was performed. It was found 
necessarv to excise the lower end of the humerus. The ulnar nerve was not exposed 
at the time. 

SunsEQUEXT Course. — 

Jiestdt of the Serve Injury. — Steady spontaneous recovery was seen, and for this 
reason tlie ner\'e-triink was not explored. Four years from the time of the injury 
no clinical signs of ulnar-nerve involvement could be demonstrated. 

ISesidt of the Dislocation (excision of the elbow). — A distorted elbow, allowing 
full flexion and almost complete extension, wth adequate stability. 

PATHOGENESIS. 

It is desirable first of all to define the chronological relation between 
the fracture and the nerve lesion, for if the nerve injury is produced at 
the same nionieiit as the fracture — a primary lesion — the incidence of this 
complication is beyond the control of the surgeon. But if it is clearly 
proved that the clinical signs of involvement of the nerve-trunk have arisen 
dc novo in the first few weeks after the injury — a secondary lesion — ^the 
methods employed in the early treatment of the fracture must be subjected 
to critical scrutiny. 

Secondary nerve lesions are usually regarded as due to the compression 
effect of callus or to the continued pressure of an unreduced bonj* fragment. 
If by cullus-comjn-ession is meant tlie actual incorporation of a nerve-trunk 
in newly formed fibvo-ossequs tissue, then in my opinion this is an extremely 
rare cause of nerve injury associated with fractures. In more than 600 
personal operations on injmed nerves, complete ensheatlunent of a nerve in 
callus has been seen twice only. But exuberant callus formation may easilv 
produce a distortion of the nerve-bed, and so place the nerve under conditions 
ol abnormal tension or friction. Under such circumstances a traumatic 
iicuiitis may be excited by tlie ordinai'y movements of the neighbom'ing joint. 
The kinking, or the gradual laceration of a nerve-trunk over a bony projection, 
IS a well-reeognized cause of nerve injury, and one which has been demon- 
strated on many occasions during exploratory operations. 

In the treatment of Iractures of the elbow region both these potential 
etiological laetors are almost entirely under the control of the surgeon. Thus 
it IS eonimou knowledge that excessive callus formation is almost invariablv 
t he result of the injudicious use of forced movements of the elbow-joint in 
the early stages. It is also obvious that, with an early and efficient reduction 
ot any bony displaecment. the risk of a secondary nerve injury due to this 
i.iust Is negligible. But even when such definite gross therapeutic errors are 
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excluded, it is clear that there are occasional fractures in which a secondary 
nerve lesion must be accepted as an inevitable cornplication. 

The chronological definition of any given nerve injury must often be based 
on careful clinical observation. It is generally taught that the syndromes of 
a primary and a secondary nerve lesion present certain differences. In the 
former the onset of the signs of nerve-block is abrupt, and the loss of con- 
duction rapidly becomes complete. In the latter the onset is more gradual, 
and the signs of block deepen slowly and may remain incomplete for an 
indefinite period. But in actual practice these distinctions are not always 
clear-cut, and from clinical records alone it is by no means easy to assign a 
nerve injury to its appropriate chronological gi-oup. This difficulty is dlus- 
trated when we attempt to classify the individual cases in the first series 
quoted above {Cases 1-9). It is seen here that in no case was the syndrome 
of a nerve lesion identified before the third or fourth week ; and further, in 
most of the patients the signs of an incomplete nerve-block only were present. 
At first sight these facts would appear to support the view that the lesions 
were all of the secondary type.' In this assumption, however, there lies a 
possible fallacy, for during the first two or three weeks the local signs of bony 
trauma dominate the clinical picture, and a peripheral nerve lesion may easily 
escape notice, even though that lesion dates from the time of the injury. This 
applies exclusively to incomplete lesions of the ulnar and median nerves ; the 
wrist-drop of the musculospiral palsy, on the other hand, is rarely missed at 
the onset. 

The nerve injuries in the first series of cases, in my judgement, belong to 
the primary class. In the internal condyle fractures this view seems incon- 
estable when the mechanism of the production of the fracture is reviewed, 
for it is evident that the nerve sustains a direct contusion at the moment the 
condyle is chipped off. Moreover, as the separated condyle is usually drawn 
forwards away from the nerve by the pull of the flexor muscles, the local 
conditions do not ordinarily favour the production of a secondary lesion if the 
early treatment is on correct lines. Case 9, a supracondylar fracture, is 
perhaps more difficult to place, but may not unreasonably be classified as a 
primary lesion. 

In the second series similar difficulties arise, but on the whole it seems 
fair to allocate these lesions also to the primary class. 

This decision, however, does not warrant the assumption that either the 
severity of the lesion or the fate of the injured nerve is determined alone b) 
the primary trauma. In the tj'pe of nerve injury under consideration, the 
distinction between primary and secondary lesions is really of little moment. 
For it is quite clear that during the early stages of treatment a mild primaiy 
contusion may'' be converted into a severe progressive neuritis. A pnmaiy 
lesion may then pass into the secondary class. This sequence of events is 
well illustrated in certain cases in both series recorded above. 

In Case 7 of the first series — the one example of a severe and persis en 
neuritis — the early treatment may justifiably be absolved from any ( iret 
share in the production of the nerve lesion. The elbow' w'as treated rom k 
beginning in accordance with the routine for all such fractures, viz., les n 
fuU flexion for a period of at least tw'o w'eeks, followed by very grac m 
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mobilization of the joint by means of active movements only. When the 
signs of uhiar-uers'e irritation became apparent, efforts to reproduce joint 
mobility were suspended. In spite of this, the intensity of the neuritis, as 
measured both by subjective and objective signs, deepened steadily. Here 
was a severe prunary contusion of the nerve associated with a slight disturb- 
ance of the nerve-bed due to the fracture. In consequence the swollen nerr'e 
became more superficially 23laced, and 'its range of excursion in the groor e 
was curtailed. In addition, at the end of a few months the elbon shon cd a 
mild cubitus valgus deformity and the full range of extension could not be 
obtained. In short, a combination of factor's cajrable of jrroducing a friction 
or tension neuritis in the anchored nerve. The secondary irem'itis in this 
case, in mv oirinion, was an unavoidable complication. The dramatic effect 
of the operation of anterior transposition of the nerve adds further testimony 
to this coirception of the jrathogenesis of the nerve injury. 

In tire remaining cases, which were all treated in the routine fashion, the 
factors described above did not intervene, and the nerve lesions recovered 
speedily. 

In the second series we find three primary nerve lesions in which serious 
additional damage was inflicted in the first few weeks by injudicious treat- 
ment, i.e., the use of repeated forced ■passive movements. The clinical picture 
in these cases again illustrates the evolution of a friction or tension neuritis ; 
but here the gravity of the lesions was determined bj' therapeutic mistakes. 

It is important to recognize that in all the cases recorded above the 
harmfid effect of forced movements was not dependent on excessive callus 
formation. Indeed, wliere exuberant callus and a nerve lesion co-exist, both 
complications may be jiroduced by a common etiological factor. 


SUMMARY. 

1. Involvement of the ulnar nerve is a rare complication in recent frac- 
tures of the lower end of the humerus (9 in 252 consecutive cases in the 
writer’s series). The comniojj type of fracture to be accompanied by a lesion 
of this nerve is separation of the internal condyle. 

2. The nerve lesion is usually a primary contusion— a physiological block 
without loss of continuity. The symirtoms are slight, and rajjid spontaneous 
recovery tends to occur. 

3. In exceptional cases the primary neuritis may increase in severity 
during the early stages of treatment, and the lesion may pass etiologically 
into the .secondary class. 

1. .\ secondary ulnar neuritis of this type maj- be an unavoidable sequela. 
In suciv cases a friction or tension neuritis is ^iroduced as a result of a disturb- 
ance of the normal relation between the nerve and its bed. 

o. .V secondary neuritis may also be induced bv injudicious treatment 
I.e.. the use of forced passive movements of the elbo'w in the first few weeks 

alter the injury. Lnder similar circumstances a secondary neuritis may arise 
(ic* novo. 

0. In all rases of severe and persistent neiu-itis the nerve-trunk should be 
explored and displaced to a new bed in front of the internal condyle. 
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2. LATE ULNAR-NERVE INVOLVEMENT AFTER FRACTURES 

It is believed that Ducheniie was familiar with this condition, but as fir 
as can be ascertained it was first described as a clinical entity by Pan'as^ in 
1878. Prior to 1900, cases were recorded by Bowlby, Weber, Guillemaiii aiul 
iMailly, and others ; and to this period belongs the first ‘of iMouchet’s sequence 
of illuminating papers. Since that time the subject has received considerable 
attention from both surgeons and neurologists. Prominent in the more recent 
literature are the contributions of Sherren.s Ramsay Hunt,® AdsoiP of tlie 
Mayo Clinic, Buzzard,® Lusena,® Dean Lewis and Miller (loc. cit.).* 

The broad clinical picture, which is a characteristic one, has long been 
recognized. In an adult who has sustained a fracture of the lower end of 
the humerus in early childhood, the subjective and objective signs of neuritis 
of the ulnar nerve arise insidiously. The neuritis is slowly progressive, and 
after a time the nerve in the region of the elbow becomes thickened, and may 
show a distinct fusiform neuroma (nerve spindle). iMany of the earlier cases 
were regarded as examples of compression neuritis due to the involvement of 
the nerve in old ‘callus’, and this idea, though early shown by Mouclret to be 
illogical, dominated the operative treatment of the lesion for many years. 
Various types of humerus fracture have been described as antedating this late 
form of nerve lesion. In 43 cases collected by Dean Lewis and Jliller, the 
primary bony injury was as follows : external condyle fractures, 23 ; internal 
condyle fractures, 10 ; supracondylar fractures, 8 ; ‘epiphyseal separation’, 2. 
Late idnar palsj’’ has also been described in association with an old infective 


arthritis of the elbow-joint (Weber, Sherren). 

It is important to remember, however, that many of the earlier cases 
were recorded either before the advent of radiography or at a time when 
radiographic technique rvas admittedly imperfect. For this reason the existing 
descriptions of the bony injury are often unreliable ; in a number the type of 
fracture has been rather a matter of clinical conjecture. This, as we shall 
see, is a consideration of some importance in connection with the pathogenesis 
of the nerve lesion. iMouchet’s original case followed a fracture of the external 
condyle, and by 1914 he had dealt with seven cases, all corresponding to this 
one clinical type. (Since 1914 he has seen three additional cases.) In his 
view, the classical late ulnar-nerve lesion is unlikely to be associated with 
the other varieties of humerus fracture, because the development of the 
neuritis is determined primarily by the existence of a gross cubitus valgus 
deformity. Now this deformation — in an extreme degree — is a characteristic 
sequela of the complete external condylar fracture and no other, although an 
inconspicuous increase in the carrying angle is not infrequently present aftei 
supracondylar or even internal condyle fractures. It may be said at once 
that a scrutiny of the cases reported in the last decade, accompanied 
radiographic evidence, bears out the accuracy of Mouchet’s conception, i.e.,tia 
the late ulnar-nerve lesion is ordinarily a sequela of fractures of the exteina^ 
condyle. Tlris does not preclude the possibility of late involvement occuirm 
after other types of humerus fracture, but such cases are quite excep lona . 

* Since the greater part of this paper was written sorne two years ago, further in p 
contributions have been made both by Mouchet*® and Aliller.^^ 
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ti^is brief introduction rve mar- now jiroceed to consider in greater 
detail the clinical features, pathogenesis, and surgical treatment of late ulnar 
palsy. It will be convenient at this stage to interpolate the clinical records 
of a scries of personal cases (Series III) which will serve to illustrate and 
emphasize many points in the description whicli follows. 


RECORDS OF CASES. 


Series III. Cases 13-18. 


Case 13. — Miss R., age 59 . Old fractm-e of external condyle of left humerus. Late 
involvement of nlnai* nerve. 


History. — At the age of 5 sustained a fracture of the lower end of the humerus 
which left a deformity 'of the elbow and some limitation of mobility. FiJUj-one 


years after the injury, began to ex- 
perience pain and tingling in the 
little and ring fingers. Two j’ears 
after the onset of these s^-niptoms 
the patient sustained a contusion of 
the elbow, and from tliis time onwards 
her condition became steadily worse. 
The pain was evoked during the 
movements of fle.xion of the elbow 
and supination of the forearm. 

Condition- on Ex.uiin.vtion. — 
The left elbow shoived a marked 
cubitus valgus deformity with irregu- 
larity of botli condyles. Movements 
of the joint were restricted, extension 
falling short by about one-tliird of 
the full range, but Ilexion was almost 
complete. ,Vt the elbow the ulnar 
nerve was unduly palpable, and there 
was an appreciable degree of thicken- 
ing of the trunk, which was also 
e.xquisitcly tender. 

yeurological Syndrome . — 

а. Motor function : The signs of an 
incomplete nerve-block were present. 
There was paresis and wasting in the 
belly of the flexor carpi ulnaris and 
inner half of the llexor profundus 
digltorum ; hut the ulnar intrinsic 
muscles of the hand were all acting, 
and there was no visible atrophy. 

б. .Sensory fiuiction : Definite 
hypo-xsthesia in the ulnar area of the 
hand, but the protopathie response 
was normal. There were no vaso- 
motor paralysis or trophic changes. 

.1 radiogram (Fig. 270) showed 
an old fr.icture of the external con- 
dyle of the humerus with non-um’on. 



Fig. 270. — Ca.se 13. Radiogram of elbow. Late 
uiuar palsy. Shows ; (a) The old fracture of the 
oxtornul Condyle, with no sign of bony continuitv 
years later ; (b) Tlie apparent overgrowrlz 
of the internal condyle ; (c) The cubitus valgus 
deionnity. 


elbow ^ Fxploralioii of the aliiar ncree in the region of the 

elbow with anterior di.splacemcnt. In the region of the post-condylar ^oove the 

tin joint uipsule a tiny opening was seen whicli led into the joint cavity. The 
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cartilaginous covering of the humerus at this spot showed some irre<Tuiaritv 
ducing a nodular surface. On the deeper aspect of the nerve at this level tlu' 
sheath was frayed through at one spot'; elsewhere the nerve-sheath was thickened 
and there appeared to be a slight degree of intraneural induration. ’ 

The nerve-trunk was freed in the lower part of the upper arm and upper part 
of the forearm, and was then displaeed in front of the internal condyle, the proxinvil 
branches being preserved intaet. The nerve was buried in an intramuscular bed. 

Subsequent CounsE. — The operation was followed within a few weeks bv 
eomplete cessation of the pain experienced during movements of the elbow. Three 
years later, all the subjective sensory symptoms had completely disappeared, except 
that the patient was still conscious of a slight numbness in the ulnar distribution 
of the hand. A full neurological examination at this date was not available. 


Case 14. — Miss N., age 27. Old fracture of external condyle of left humerus. 
Late Involvement of ulnar nerve. 


History. — ^At the age of 3 sustained a fracture of the lower end of the Innnerus. 
As a result, the elbow-joint had always been deformed and there had never been a 
complete range of movement. The patient, who was now a professional violinist, 
during the past few months had become conscious of the development of progressive 
weakness in the left hand, and had experienced attacks of pain referred along the 
little finger. She, had also noticed a certain amount of wasting of the finer muscles 
of the hand. In consequence she found increasing difficulty in continuing to play 
her instrument. (Onset of symptoms twenty-four years after the injury.) 

Condition on Examination. — ^The left elbow showed a marked deformation 
■with a gi-eat increase in the carrying angle, and an undue projection or apparent 
overgroivth of the internal condyle. There was a full range of flexion, but extension 
fell short by about 20°. The ulnar nerve was easily palpable in the postcondylar 
groove, but did not feel enlarged. It was somewhat tender on compression, but 
this sign was not conspicuous. 

Neurological Syndrome . — 

a. Motor function : In the hand there was definite atrophy of the interossei, 
adductores pollicis, and hypothenar eminence. There was marked weakness in the 
adductor pollicis, interossei, and abductor minimi digiti ; the flexor brerns pollicis 
showed a complete palsy. 

b. Sensory function : There was diminished acuity of sensation in the ulnar 
area, both to light touch and painful stimuli. 

A radiogram showed an old fracture of the external condyle with fibrous union. 

Operation. — Nov. 4, 1922. Exploration of ulnar nerve ; anterior transposition. 
In the region of the post-condylar groove the nerve was very slightly swollen and 
showed an appreciable degree of intraneural induration. The nerve-trunk was freed 
in the usual way, displaced forwards, and buried in an intramuscular bed. 

Subsequent Course.— W ithin a few weeks after the operation definite ami 
progressive signs of regeneration set in. The patient resumed her violin pi^iy'ng 
four months later, and eleven months from the time of the operation was doing u 
duty in an orchestra. . . 

Condition Two Years after the Operation. — There was no trace of wasting o le 
ulnar intrinsic muscles, and sensory tests showed that there was a mere trace o 
hypo-assthesia over the terminal phalanx of the little finger. 


Old fracture of external condyle of humerus. 


Late 


Case 15. — Miss D., age 33. 
involvement of ulnar nerve. . 

History. — At the age of 2 sustained a fracture of the lower ^ 

humerus. Perfect movement was restored in the joint, but in 
elbow was notieed to be deformed. Two years ago (thirty-one ^ I'l'n,/ n'ir\icii- 
the patient became conscious of an increasing loss of power m the lett h 
larly marked during piano playing, and also when handling a golt cm 
begL to have attacks of tingling along the inner border of hand and^ 
and more recently felt that this region was numb. She Imd found tha 
subjective symptoms could be obtained by pressing on the ulnar ne 
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Condition on First Ex.uunation. — The elboiv showed a marked cubitus 
val-^us deformity, the carrj-ing angle being increased bj' about 30 
normal. The region of the internal condyle was undulj" prominent, and the whole ot 
the lower end of the humerus appeared to be broadened. The normal relation of 
the bonv points was distorted owing to the obliquity of the lower articular surface 
of the humerus. The post-condylar groove was shallow, and the ulnar nerve more 
palpable than usual. The nerve-trimk was obviously tliiekened, viith the formation 
of a very slight ‘ spindle ’ ; it was exquisitely tender, and on palpation there was 
marked tiimhng referred along the ulnar border of the hand. 

Radioamms (Fig. 271) showed an old fracture of the external condyle. 



I’ll;. iTl.— -C lo, Kacliocnims of elbow, anteroposterior and semilateral views. 
I.ato iiUuir paUy. i5bo\vs ; (o) The old fracture of the external condyle ; (6) The distorted 
internal comlyle ; and (r) The cubitus valgus deformity. 


Setiroh^iatl Syndrome , — 

n. Motor function : ^larKecl atrophy in all the ulnar intrinsic muscles of the 
lAiul, with complete loss of voluntary power. The flexor carpi ulnaris and flexor 
t»rofuiulus di^itoriuu (inner half) were acting, but were definitely weak. 

h. Sensory function : There was definite hvpo-aisthesia and' incomplete loss of 
jirotopatlue sensation in the ulnar area of the hand. The deep sensation was normal. 
1 here Merc no conspicuous vasomotor clumgcs, and no trophic sitrns. 

( cr.UATiON.— March gl. iggi. .-Vntcrior transposition of the ulnar nerve. 
.Nerve-truuk m the groove was slightlv thickened ; slieatli intact. 

niouUH an^r panesthesia signs two 
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Case 16.— Mrs. B., age 32. Old fracture of left external condyle. Late Involve- 
ment of ulnar nerve. mvoive- 

History.— At the age of 6 sustained a fracture of the left elbow a 
marked deformity had been present since the year of the injury, and the elbow^oint 
had never recovered full mobility. Four years ago (twenty-two years after . 
accident) the patient began to have attacks of pain radiating from the inner siit. 
of the elbow to the little finger. She had worked for many years in a cotton mill 
duties which involved constantly repeated- flexion and extension of the elbow’ 
Shortly after the onset of pain, wasting of the small muscles of the left hand 
became apparent. At the time of examination, although still engaged in her occu- 
pation, the patient had begun to find it almost impossible to continue at work owiiv' 

to the^ severe pain and the 
progressive weakness in the 
hand. 

Condition on First Ex- 
amination. — ^The left elbow 
presented a conspicuous cubi- 
tus valgus deformity, wth 
prominence and apparent 
over-growth of the internal 
condylar region. The e.xter- 
nal cond5de showed an irregu- 
lar projection, and the line 
of the articular surface of the 
humerus was oblique. The 
range of flexion was normal, 
but extension was restrieted 
to some three-fourths of the 
full range. The ulnar nerve 
at the elbow seemed to be 
placed more superficially. It 
was freely mobile, but did 
not dislocate. The post-con- 
dylar groove was definitely 
shallow, and the interval 
between the olecranon and 
internal condyle appeared to 
be diminished as compared 
with the opposite side. 

Neurological Syndrome . — 
a. Motor function : The 
ulnar side of the forearm 
showed distinct atrophy in 
the region of the muscle bel- 
lies of the flexor carpi idnaris 
and profundus digitoruni, and 
the ulnar intrinsic muscles 
of the hand showed a more 

extreme degree of atrophy. All these muscles were markedly paretic but nere sti 
acting. There was no claw deformity. i vm •.» 

b. Sensory function : There was a definite hypo-sesthesia to light touch, wi ■- 
exaggeration of the protopatliic response. There were no vasomotor c langcs 
trophic phenomena. ... 

A radiogram (Fig. 272) shows a typical fracture of the external con ) e, " 

fibrous union. . ,.„.iition 

Operation.— Aug. 15, 1924... Exploration of ulnar nerve ; anterior tramp 
The operation was carried out with the usual technique. The to ° ‘ 
points were noted : (1) The nerve-trunk in the groove was swollen, J 



Fig. 272. — Case 16. Radiogram of elbow. Late ulnar 
palsy. Shows : (a) The old fracture of the external condyle 
with non-union ; and (6) The cubitus valgus deformity. 
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the sheath verj' tliin. There was no palpable induration. Below the level of the 
ccdematous spindle the nerve was wasted and pale. Faradie stirnulation above and 
below the area of the lesion gave a response in the flexor profundus digitoruni, but 
none in the flexor carpi ulnaris or in the ulnar intrinsic muscles. (-2) The muscle 
bellv of the flexor carpi ulnaris as displayed at the operation was much attenuated, 
and' consisted practically of a sheet of connective tissue. 

SuBSEQCEXT Course. — Rapid disappearance of the subjectire sjTnptoms 
occurred in the first few weeks after the operation. 

Condition Ten Months after the Operation— The atrophy of the ulnar intrinsic 
muscles is less marked, and there are signs of increase in power in this group. There 
is an absence of any sensorv loss or vasomotor change. The nerv'e-trunk is erddentl^ 
well embedded in front of 'the elbow, and there is no local tenderness in tliis region. 

Coses IT and IS. — These are two examples of late ulnar-nen'e palsj' in patients 
who came under iiij' observation after operative treatment had already been carried 
out. In both, a considerable amount of bone had been removed from the lower end 
of the humerus in an attempt to reconstruct a new bon 3 ' bed for the ners'e-trunk. 
The original bone injurj' had obrnoush' been a fracture of the external condjde. In 
each case the result of the operation had been imfortimate, as the clinical signs of 
a complete nerve-block had developed. Further exploration of the nerve-trunk 
was therefore considered adrfisable, and in both cases a large irregular indurated 
nerve spindle was found embedded in a mass of scar tissue in the region of the old 
post-cond\’Iar groove. The lesions demanded resection and end-to-end suture. 

These cases are included in the series as thev emphasize the dangers of the tr-pe 
of operative treatment which had pre\ioush- been employed. 

CLINICAL FEATURES. 

Late uliiar palsy has been seen more frequently in the male se.v, as one 
would expect in a traumatic lesion of this tjqie. It is convenient to recog- 
nize three clinical stages wliicli form a definite sequence. 

1. The Fracture. — The initial injury is sustained in early life, and usually 
in childhood between the ages of 2 and 10. In the tjqncal ease the fracture 
involves the external condj'lc of the humerus, the line of cleavage running 
obliquely into the elbow-joint. This is a familiar fracture in cliildhood, and 
one which often gives rise to difficultv in treatment owing to the tendenev 
of the large fragment to be ‘turned turtle’ by the puU of the extensor attach- 
ments. It apjjears to be the rule for this fracture to unite by fibrous tissue 
only (Fig. 273). In many cases the functional result of the fracture as 
regards joint mobility is fairly satisfactory. The cubitus valgus deformity 
usually manifests itself at a comparatively early stage, but often e.xcites little 
comnient at the time. In adult lite the distortion is always conspicuous. 
This is due in the early stage to the initial displacement of the condvle ; later 
the effects of irregular epiphyseal growth are superadded. 

2. The Latent Period.— In 73 per cent of the recorded cases the interval 
letween the injiirx' and the onset of the first signs of nerve uivolvement is not 
less than ten years. Latent periods of thirty 3^ears, or even more, are by no 
means rare (e.g.. Case 13). During this time no change in the elbow is noted 
otlier than the steady increase in the degree of the deformitv, which reaches 
UN niaxuiiuiu witli the cessation of grou’th. 

3. Stage of Neuritis. — 

a. Spnipto, ns.— Signs of interference with the function of the ulnar nen'e 
arise insidiously and usually jirogress steadilx'. The neurological syndrome 
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of the initial phase is found to vary in different individuals. Thus the earlv 
subjective symptoms may be predominantly sensory or motor. If the former 
the patient experiences local pain in the region of the elbow excited by move- 
ments of the joint, together with tingling and a sense of numbness referred 
to the ulnar area of the hand. When the motor signs take precedence, there 
is a slowly processing weakness in the hand, and certain of the finer move- 
ments become increasingly difficult to carry out {Case 11). 

The objective signs at first indicate the presence of an incomplete nerve- 
block, which as time goes on gradually deepens towards the stage of complete 

interruption. A partial sensory loss 
may be present, but it is often over- 
shadowed by the irritative pheno- 
mena. The paresis and wasting of 
the intrinsic muscles of the hand 
supplied by this nerve soon become 
manifest. In long-standing and un- 
treated cases a complete ulnar palsy 
with all its mechanical sequela; may 
ultimately be seen. The trophic 
changes characteristic of an irritative 
nerve lesion are present in greater 
or lesser degree, and the patient runs 
the usual risk of local complications 
dependent on the existence of an 
analgesic area of skin. 

b. The Nerve-trunk. — On palpa- 
tion of the nerve in the post-condylar 
eroove the local lesion is at once 
demonstrable. At first the nerve is 
exquisitely tender and slightly thick- 
ened ; later the local induration is 
evident in the form of a painful 
nerve ‘spindle’. 

c. Configuration of the Elboiv.— 
Reference has already been made to 
the cubitus valgus deformity wliicli 
is always a striking feature. The 
distortion of the lower end of the 
humerus gives a false impression of 
overgrowth of the internal condylar 

region. It is this appearance which has often been responsible for the 
erroneous clinical diagnosis of old - fracture of the internal condy e. k 
ulnar groove is found to be relatively'^ shallow, and in it the tenc ei ic ' 
ened nerve-trunk appears to lie in an unusually' exposed an supei leia 

A radiogram of the elborv demonstrates the old fracture of the exlemil 
condyle, invariably' with no sign of complete bony' union e\ en a ns ( * 
[see Figs. 270, 271, 272). 



Fig. 273. — Typical fracture of the external 
condyle in a boy of 12. No bony union seven 
years after fracture ; marked cubitus valgus 
deformity. No nerve involvement. 



TEAU^IATIC A-EUEITIS OE ULi^AE A'EEYE 425 

PATHOGENESIS OF THE NERVE INJURY. 

:^Iouchet was the first to give a logical explanation of the manner m which 
the nerve injury is produced. He pointed out that, as a result of the elbow’ 
deformity, the "nerve is compelled to take a longer course, and tends to be 
stretched like a bowstring along the inner border of the olecranon. This 
stretching, however, does not occur during the movement of extension, as 
suggested originally by Mouchet, for in this position the nerve-trunk is relaxed. 
On'the contrary, the abnormal tension comes into play during each move- 
ment of flexion, and the constant repetition of strong flexion movements 
provides a recurring tramna. It is easy to \'isualize the gradual development 
of a ‘friction’ neuritis under these circumstances, and the lesion illustrates 
this train of events most beautifully. It is difficult, however, to explain why 
the onset of the Jieuritis should be delayed for such a long latent period. 
From a study of clinical records it appears that the onset of nerve sjTnptoms 
frequently coincides with a period of strenuous over-activity in wliich oft- 
repeated forcible flexion of the elbow is demanded. Such conditions may be 
provided by the special activities of sport or occupation {see Cases 14, 15, 16). 

TREATMENT. 

There seems to be little scope for conservative non-opei’ative methods in 
the treatment of delayed uhiar neuiltis. 023erative exjjloration has been prac- 
tised in these cases for many years, but some of the procediu’es emi^loyed have 
a purely historieal interest. Mouchet in his classical article published in 1914 
selected four types of operation as being worthy of discussion at that date : 
(1) Simple freeing of the nerce {neurolysis ) ; (2) Gouging out the postcondylar 
groove ; (3) Supracondylar osteotomy ; (4) Anterior transposition of the nerve 
{di.splacenient-neurolysis). 

1 . Simple Freeing. — This oireration was carried out by Potherat in 1S97 
on Mouchet's first case, but with no amelioration of the nemritic sjnnptoms. 
In the light of our present kno^^•ledge concerning the pathogenesis of the lesion, 
the operation as a neurolysis is obviously inadequate, and may therefore be 
dismissed without further comment. 

2. Gouging out the Post-condylar Groove.— For many years this opera- 
tion has figured in the literature as a reputable method of dealing with the 
lesion under consideration. It was iwactised by Broca in 1899 with disaijpoint- 
ing results, but occasional successes have been recorded, e.g., Sherren (1908). 

The operation is open to criticism on a priori grounds, as it does not fulfil 
the canons of a properly designed neurolysis. It is clearly unwise to replace 
a nerve-trunk in a bed where its mobility is likely to be further restricted by 
the production of a libro-osseous scar. Moreover, its course is not shortened 
to an apiircciable degree. 'SVith the operations at our disposal now to be 
consulereil. efforts to enlarge the postcondylar groove cease to be of any 
practical value. The results of this operation in Cases 17 and IS in my series 
illustrate its potential dangers. 

•i. Supracondylar Osteotomy. — This is the iirocedure reconmiended by 
. louehet and jiractised with excellent results in three cases m Iris original 
senes. It mvoh es the removal of a wedge, with its base on the iimer side, from 
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the lower end of the humerus, thus correcting the cubitus valgus and at the 
same time shortening the course of the overstretched nerve-trunk. There is 
little to criticize in this operation, but it does not seem to have been adoirted 
widely. ' ^ 

4. Anterior Transposition of the Nerve.— There are records of this opera- 
tion having been carried out as long ago as 1898 by an American surgeon, 
with the report that the pain complained of was relieved. Roux, of Lausanne' 
operated by this method on one of the early patients seen by Broca and 
Mouchet, and to him is generally ascribed the introduction of this procedure. 
In this particular patient, examined some years later by Mouchet, the result 
was said to be disappointing. 

Mouchet’s criticism of the operation, as performed at that time, was that 
the nerve-trunk was left exposed in a subcutaneous position as it passed along 
its new course in front of the internal condyle. But this technique is no longer 
followed, for in recent years many opportunities of practising the operation of 
anterior displacement of the ulnar nerve have been provided in the recon- 
structive surgery of the late war. As a result of this collateral experience in 
peripheral nerve surgery, the technique of anterior transposition has been 
standardized, and the one essential feature is the embedding of the nerve 
deeply in an intramuscular plane. This operation has gradually established 
itself as the ideal procedure for the treatment of delayed ulnar neuritis, and 
has been advocated amongst others by Dean Lewis and Miller, Adson, and 
Buzzard. It satisfies the primary requirements, viz., to shorten the course of 
the nerve, and to jDlace it in a bed where both friction and tension are 
eliminated. In my own hands the operation has proved an unqualified 
success, and in my judgement is to be regarded as the routine procedure for 
all cases of late ulnar-nerve palsy. 

SUMMARY. 

1. Late involvement of the ulnar nerve (delayed ulnar palsy) is a charac- 
teristic remote sequela of certain fractures of the external condyle sustained in 
early childhood. 

2. The clinical picture embraces three phases : (a) The fracture in early 
life ; {b) The latent period — this is rarely less than ten years ; (c) The develop- 
ment of neuritis. 

3. The neuritis is a friction or tension lesion. It is pre-determined by 
the existence of a gross cubitus valgus deformity. The nerve-trunk is compelled 
to take a longer course, and becomes stretched like a borvstring in the shalloa 
post-condylar groove. 

4. The onset of symptoms is often associated with a period of strenuous use 
of the limb in which repeated flexion movements of the elbow are carried out. 

5. Operative treatment is indicated in all cases. It is necessaiy to 
relieve the nerve from friction, and to shorten its course. Two proce urcs 
are worthy of adoption, viz. : (a) Anterior transposition of the neive. us 
is an operation of great precision, easy to perform, and has proved comp e e \ 
effective, (b) Supracondylar osteotomy. This is designed to correct tnc 
cubitus valgus deformity and so indirectly shorten the course o tie ncr\e. 
It presents more difficulties than simple anterior transposition. 



TEAUMATIC NEUEITIS OF ULATAE A'EEYE 427 


3. RECURRING DISLOCATION OF THE ULNAR NERVE. 

}tIinov degrees of liypermobility of the ulnar nerve are often discovered in 
the course of routine examinations of the elbow region, but few individuals 
develop a true complete dislocation of the nerve from its groove. Of the 
predisposing causes of liypermobility or luxation little is knoi\n. V ariations 
in the depth of the post-condylar groove, congenital or acquired laxity of 
the nerve sheath or arcuate ligament, and, more especially, an exaggerated 
‘carrying angle’, have all been cited as possible explanations (Stopfordi-). It 
is true that in a lumiber of the recorded cases an increase in the normal degree 
of cubitus valgus appears as a definite clinical feature (SclimidU®), but it is 
difficult to explain why this factor -per se should favour the occurrence of 
luxation. Although a good many cases have been submitted to operation, 
the information derived from such a source on this question of etiology has 
been somewhat indefinite. Thus, m three out of six operations for this dis- 
ability recorded below (Scries IV ), a genuine laxity of the nerve ‘ mesentery ’ 
could be demonstrated, but the exact significance of this anomaly seems 
obscure. It is erldent that an unusually loose anchorage of this type is 
present throughout life in a certain proportion of individuals. The first 
disloeation may then be induced by a single severe trauma. In most cases, 
however, the luxation develops insidiously and maj’- be unsuspected for a 
considerable period. The onset of neuritis in a nerve wliich undergoes 
habitual huxation maj' be long delayed, there bemg a silent period as in the 
late invoh'ement of this nerve after fracture. The neuritis, when it develops, 
is a typical friction lesion, with the ultimate formation of a nerve spindle 
(fusiform neuroma). 


SYSIPTOMATOLOGY- 

It is unnecessary to enter into an extended descrqjtion of the sjTuptoms 
of the “friction’ neuritis induced by a slipping ulnar nerve, as the clinical 
picture is a faithful parallel of the neuritis of the late mvolvement. Here 
again, either sensory or motor symptoms may predominate, and the nerve- 
trunk becomes thickened and tender as the fusiform neuroma slowlj'’ ajjpears. 


RECORDS OF CASES. 

Series Cases 19-21. 

Ciisc 19. — J. L., male, ase 35 (1923). 

IIiSTOuy. — Sustained a gimshot wound of the right forearm in September 
191S. Xumbness along the inner border of the hand was complained of soon afte 
tire injury. A partial lesion of the ulnar nerve was knmvn to be present some year 
later, hut oMing to the absence of motor sj-mptoms there was httle or no disabUitv 
I'our years from the date of the wound, signs of an active ulnar neuritis appeare'i 
lor no apparent reason ; the chief sj-mptom was pain and tingling referred to th 
■sensory area of riistribution. The sj-mptoms increased steadily in severity. 

t oxurnox ox Ex.vjux.\.tiox. — ^There was an inconspicuous woimd scar on thi 
mesial asiiect of the upper tliird of the forearm. Full idnar amesthesia and analtresii 
Mere pre.sent. but no signs of paresis or wasting of the intrinsic muscles. There* wa 
no teiulerne.ss of the nerve-trunk in the region of the woimd scar. Examination o 
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the elbow showed that the nerve was hypermobile and slipped forwards in fmnf 
of the internal condyle with each movement of flexion. The nerve-trunk in tl 
groove was tender and slightly swollen. There was no exaggeration of tlie eUv 
in<? angle. 


Opeiiati% e Treatment ■\vas decided upon, and tlie nerve \vas exposed fid in 
the forearm in the region of the old gunshot scar, and {b) at the elbow In the 
former situation the nerve was lightly adherent, but showed little or no si^ns of 
alteration in. calibre. It was accordingly left in situ, as its surrounding^ were 
considered to be suitable. At the elbow the post-condylar groove appeared 
abnormally shallow ; the nerve-trunk was slightly swollen but- showed no indura- 
tion, It was displaced forwards in front of the elbow, and buried according to the 
usual technique. “ 

Result . — Disappearance of the irritative signs within a few months. The 
anaesthesia and analgesia have remained unchanged. 


Case 20. — B. W., male, age 30 (1323). 

History. — Sustained a gunshot wound of the right forearm in 1917 with a 
compound fracture of the ulna. Healing was slow, and a good deal of stiffness of 
the fingers remained. There was no evidence of any ulnar-nerve involvement. 

Six years later, whilst undergoing a course of training in carpentry, the patient 
began to feel pain on the inner side of the elbow. This pain was best marked 
during strenuous efforts at planing and similar manoeuvres. 

Condition on Exajiination.- — This revealed a luxable ulnar nerve at the elbow. 
The nen^e-trunk was tender and slightly thickened. There was no increase in the 
carrying angle. 

Conservative treatment was advised and tried for a time ; with modified working 
conditions the pain and paraesthesia diminished. Attempts to resume active work 
brought on the symptoms once more. Operative treatment was therefore recom- 
mended and accepted. 

Operation. — Anterior displacement of the nerve. In the groove the nerve- 
trunk was found to be congested, slightly swollen, and just a little indurated. The 
groove appeared to be unusually shallow, but no other anomaly was recorded. 

Result . — Complete relief of the irritative symptoms followed the operation 
within a few weeks, and there has been no return. 


Case 21. — O. T., female, age 27 (1923). 

History. — ^AlTiilst working in a mill she sustained a contusion of the left 
elbow. One month later pain was still present and the patient had beeome aware 
of the slipping of some structure on the inner side of the elbow during each 
movement of flexion. Each slip produced local pain and also pain referred to the 
little finger. 

Condition on Exajiin.\tion. — ^A slipping ulnar nerve was found ; the post- 
condylar groove ivas ivide and shallow. The nerve-tr.unk shoived neither thickening 
nor tenderness, and there were no signs of interference with conduction. In n’ew 
of the patient’s occupation, operation was ad\>ised. 

Operation. — Anterior displacement of the nerve. The fascial covering of the 
nerve in the groove was abnormally lax and resembled a bursal sac. 

Result . — Complete disappearance of the irritative sj'mptoms within a few- weeks. 
Patient resumed w'ork and there has been no recurrence of symptoms. 


Case 22. — 'W. J. L.. male, age 40 (1924). 

History. — ^Patient complained that for the past six months he had felt some- 
thino- slip on the inner side of the elbow. This occurred during ivork, and was 
accompanied each time by a jarring sensation and pain referred along the innc 

border of the little finger. „ , i j o inv ulnar 

Condition on Examination. — ^An inspection of the elbow revealed a la. 

nerve which slipped forward on to the internal condyle during 
flexion. The nerve ivas tender and someivhat thickened. The faintest 
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interference with conduction was demonstrated, i.e., hj-po-oesthesia in the little and 
rin'^ fin-rers, and slisht flattening of the hypothenar eminence. There was no 
increase'in the cariyhig angle. Operative treatment was ad\ised and carried out. 

Opeuatiox. — .-Viiterior "displacement of the nerve. The ner\-e-trunk showed no 
definite enlargement or induration ; the very thin fascial sheath seemed unduly lax. 

ffesid/.— Complete relief of the irritative symptoms. 

Case 23. — J. L. D., male, age 32 (1924). 

IIiSTOnv. — Sustained a gimshot wound of the left forearm in 1918, wth an 
incomplete involvement of the ulnar nerve which was not treated by operation. 
Foxtr ^etirs later the nerve at the elbow became painful and tender, and it was found 
to be hypermobile. Conservative treatment was tried for nearly a year, but the 
irritative symptoms persisted. Operation was therefore suggested. 

Opeu.vtiox. — .'Interior displacement of the nerve. Xo striking anatomical 
anomalies were noted. 

licsall. — Tery marked improvement, but incomplete relief of the irritative 
symptoms. It was considered that the residual signs were caused by the old gun- 
shot lesion in the forearm. 

Case 2-1. — ^W. A. C.. male, age 33 (1324). 

History , — Sustained a contusion of the left forearm which was followed by 
persistent pain. Pain was referred to the little finger, and the patient was conscious 
of something slipping. 

Condition' on "Ex.vuin.vtion. — .A, hjpermobile nerve was discovered which 
dislocated with every movement of flexion. The neiwe was tender, but there were 
no signs of interference uith conduction. It was doubtful whether the symptoms 
were associated entirely with the slipping nerve : but as the patient had become 
increasingly aware of the recurrent luxation, it was thought wise to operate. There 
was no increase in the carrjing angle. 

Oi’Eu.vTioN. — .Vnterior displacement of the neive. The neive appeared to be 
slightly flattoned, and the hjpermobility was due to an unduly lax covering sheath ; 
this was almost mesenteric in its attachment. 

liesult . — Complete abolition of the irritative symptoms in the elbow region. 


TBEATMENT. 

1. Recurring Dislocation without Neuritis. — In cases where the luxation 
has been recently clisco\-eied and before the onset of signs of definite neuritis, 
it is advisable to give a trial to conservative measures unless there are strong 
economic reasons for urging early operation. If it is possible to enjoin a 
limited use of the elbow with the avoidance of repeated forcible movements 
of flexion, the stage of neuritis may be postponed almost indefinitely. 
Operative treatment should be considered, however, in individuals who are 
engaged in manual occupations, or in others who are unable to submit to the 
necessary restrictions demanded by conservative treatment. 

2. Recurring Dislocation with Neuritis. — ^lYith the appearance of the 
first symptoms of neuritis, conservative treatment has little to offer ; in such 
tases ojjeiatiou should not be delayed. I arious elaborate procedures have 
been employed in the past ; but there can be little doubt that there is one 
t\-pe of operation only which is applicable for this lesion, viz., anterior trans- 
posiUon of the uerve-truuk. The objections to the older or alternative opera- 
tions have already been fully stressed. As in other forms of traiunatic 
neuritis Qt this nerve m the post-coiidylar groove, the operation, of anterior 
(lisplaeement is followed by results which are exceedingly gratifying. 
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THE OPERATION OF ANTERIOR TRANSPOSITION OF THE ULNAR. 

A full description of this operation was given by Stiles“ some years a-o 
and more recently by the 'u-riter in Carson's Modem Operatke Siir'ierij.^ 'lt 
seems worth while to consider here quite briefly the main teclmical features of 
an operation which has proved to be so effective in the treatment of several 
tsqres of traumatic uhiar neuritis, and also has a much wider application. 
I have now employed this procedure on some 00 occasions. 

As already mentioned, the operation came mto prommence durins the 
hes'-daj' of the peripheral nerve surgery of the war. The indications for its 
emplojunent may be smnmarized as follows 

1. As an aid to end-to-end suture in gross lesions of the nerve with 
extensive loss of continuity. Thus a series ma 3 ' be quoted of 115 ulnar- 
nerve sutmes for gmishot lesions performed b\' the -wTiter, in 55 of whicli it 
was necessary to displace the nerve m front of the elbow.^® 

2. As a form of neurolysis for all incomplete lesions of the nerve in the 
post-condjdar groove : (a) Gmrshot wounds and other severe traumata : (t) 
The various t\q)es of ulnar nemritis described in this paper. It ma\' be stated 
here, as a fimdamental prmciple, that when it is necessarj' to explore at 
operation an incomplete lesion of the ulnar nerve in the post-condvlar groove, 
the nerve-trunk should never be returned to its orgmal bed. Iir all such cases 
this bed is now unsuitable, and the nerve should be displaced forwards and 
buried deeply where it is no longer exiDosed to abnormal tension or friction. 
This is the ideal neuroh'sis. 

The operation of anterior displacement comprises the following steps: 
(1) Generous freeing of the nerve-trunk in the lower third of the upper arm. 
in the gi-oove, and in the upper thfrd of the forearm. Li the latter situation 
access is gamed bj' sphttmg the line of fusion of the two heads of origin of 
the flexor carpi iduaris. (2) The proximal branches of the nerve must be 
carefull}' freed to allow the nerve-trunk to be full\' mobilized. It is necessary 
to sacrifice the fine branch to the elbow-jomt, but great care must be taken to 
conserve the branches to the flexor carpi ulnaris and flexor profundus digitoruiu 
wliich arise in the lower part of the groove. These t^vigs are stripped up in a 
proximal direction from within the sheath of the parent trimk. and aho 
stripped distaUj' to mcrease their extramuseular course. In this wa\' kinking 
is avoided, and the ulnar trunk can be easil\' displaced well in front of the 
condj'le. (3) The new nerve-bed must be situated deep!}' m an intramuscular 
plane. It is constructed either (a) b 3 ' division of the superficial fibres of tin. 
forearm flexors taking origui from the hiternal cond 3 ’le, or (b) b 3 ' the detac i- 
ment and turning down from the cond 3 de itself a tongue-shaped muscu ar 
flap (Bristow). (4) lYhere the nerve-trmrk passes forwards in the upper arin 
across the Ime of the mtermuscular septimi, this structure must be e.\st.ctet^ 
over a sufficient area. Unless this is done, the nerve is likeh' to be bon -strung, 
over a tense fascial bridge. 


SU5IMARY. 

1. There are cerdam special t 3 'pes of ulnar-nerwe injurs 
prhnarily dctermmed by an alteration in the normal relation between 


which are 
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nerve-trunk and its bed in tlie postcondjdar groove. Under such conditions 
tlie nerve becomes exposed to the cumulative trauma of repeated over- 
stretching or friction. 

2. The nerve lesions produced in this way are ordinarily of the incomplete 
type, and may be described under the broad title of traumatic neuritis. 

3. Three elinical groups may be distinguished : (a) Ulnar-neiwe injuries 
assoeiated with recent fractures of the lower end of the humerus. In these, 
spontaneous recover}' is the rule ; operation is called for in rare cases of 
severe and persistent neuritis.' {b) Late uhiar-nerve involvement after 
fractures, (c) Reciu-ring dislocation of the ulnar nerve. In the two latter 
groups operative treatment is indicated as a routine. 

-1. There is one simple and effeetive operation which is universally 
applicable in all cases of traumatic neuritis of the ulnar nerve in the post- 
condylar groove, viz., anterior displacement of the nerve-trunk. 


BIBLIOGR.\PHY. 

‘ Lewis, De.vx, and Miller, E. M., Ann. of Siirg,, 1D22, Oct. 

‘ Broca, and Moucuet, A., Rev. de Chir., 1899, June, xix. 

’ .Mocciiet, Jour, de Chir., 1914, Xo. 12, 457. 

* P.WAS, .Ircli. gen. de Med., 1878, ii. 

' Suerrex, Edi]i. Med. Jour., 1908, xxiii. 

' Hunt, .T. R.uisay, Jour, .liner. Med. .-Issoe., 1910, .Ian. 1, Ixvi. 

’ -Vdsox, Mayo Clinic Volume, 1918, v, 10. 

* Bv/’/Ann, E. F., Lancet, 1922, i, 017. 

“ Lcsexa, Chirurg. d. Org. di Moviinento, 1922, April, vi, Fasc. 2. 

-Mocciiet. Bull, el .Mini. Soc. Sal. de Chir., 1924. Feb. 13, 232. 
u Miller, E. JL, Surg. Gynecol, and Obsl., 1924, Jan., 37. 

SroinoRD, Clinical Jour.. 1923, JIarcli 14. 

Scii.MiDT, Zentralb. f. Chir., 1923, 474. 

" .Stiles and Forrester-Brou-x, Injuries of Peripheral Senes, Oxford, 1922. 

Pl-vlt, IL, Carson’s Modern Operative Surgery, London, 1925, i. 

>« PniTT, IL, Surgery of Peripheral Serve Injuries of IVarfare, Bristol, John AVri«ht & 
Sons Ltd., 1921. ' 




432 THE BEITISH JOUENAL OF SUEGEEY 




OPERATIVE REPAIR OF CRUCIATE LIGAMENTS IN 
SEVERE TRAUMA OF KNEE. 

By ALEXANDER H. EDWARDS. Glasgow. 


OPERATION. 


An incision is made commencing over the centre of the lateral condyle 

of the femur. It passes at first 



Pig. 274. — Showing skin and subcutaneous 
tissues reflected to expose tendons. A, Sar- 
torius; B, Vastus in ternus ; C, Gracilis ; D, 
Seinitendinosus. 


distall}^ and parallel to the long 
axis of the limb, but soon curves 
dorsally, keeping about one inch 
lateral to the .anterior tubercle of 
the tibia and the same distance 
beyond this landmark. From the 
latter point it curves in a proximal 
direction behind the medial condyle 
of the femur. At the level of the 
centre of this condyle it passes 
proximally parallel to the axis of 
the limb, and ends at a point or 
level 3 or 4 in. from the proximal 
margin of the j^atella. The incision 
is roughly of horseshoe shape. The 
skin and subcutaneous tissues are 
to be reflected to the fullest extent 
of the incision, after which the 
sartorius muscle is clearly defined, 
and drawn aside to allow free access 
to the gracilis and semitendinosus 
tendons {Fig. 274). These should 
be dissected with their sheaths 
intact. After they have been ex- 
posed in their entire length, they 
are divided close to their insertions 
{Fig. 275). The ends are then 
grasped in forceps, covered with 
protective gauze, and laid aside 
till a later stage. 

The next step is to divide the 
deep fascia and attachments of the 
vastus medialis to the proximal 
(upper) surface of the media 
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coudvle. The bone at this point is to be cleared -with a detacher, so as 
to allow drilling of a passage from the newl}' cleared area through to the 
centre of the joint cavity. The area covered by the point of the drill is 
immediately ventral to the adductor magnus tendon. Xext the deep fascia 
close to the medial tuberosity of tlie tibia is exposed, and the bone here 
laid bare, sliglitly dorsal to an 
imaginary line passing through the 
centre of the medial femoral conchde 
and parallel to the long axis of the 
limb. On the lateral aspect of the 
tibia the corresponding area of bone 
is e.xposed. 

A free exposure of the joint 
cavity is now made through an 
incision, horseshoe shaped, on the 
lines of the first incision, though of 
less extent. The patellar tendon is 
thrown up with an osteojilastic flap 
from the tibial tuberele (Fig. 276). 

In exposing the joint, tiie greatest 
care should be taken to avoid cut- 
ting eitlier of the lateral ligaments. 

These should be exam- 
ined for signs of lacera 
tiou. and if possible 
repaired after the cruci- 
ate ligaments have been 
dealt with. 

A drill. to § in. 
diameter. 1 to 3 in. long, 
for the tibia, and | to 
.1 in. diameter for the 
femur, should now be 
retpiisitioned to make 
the new bone eanals 
necessary in the femur 
and tibia. The tibia 
should be drilled on 
each side, the ])oint of 
the drill being applied 
to the areas already 
])repared. and the lines 
conveiging in a proxi- 
mal direction to meet 
m a common oj)ening at the tibial spines (Fig. 277). The drilling will 
probably be best done by hand, as the drill is thus more easily controlled, 
.UK with ordinary care the jjroper working angles can be maintained. It 
will he necessary to have the knee slightly flexed to complete this pai-t of 



Fic. -75. — Shovriiig teudoiis divided- A. Sartorius ; S, Vastus 
iiitcrnus ; C, GracUis ; D, Seniitondiiiosus. 
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the operation, but for the drilling of the medial condyle the flexion must 


The new canal begins at the part close to the adductor maguus 


be full. 

tendon already mentioned. As a guide to the angle, a long thick probe m • 
be passed through the opening in the lateral tuberosity of the tibia, and 
line to follow is that towards the centre of the intercondylar space or 
slightly dorsal to this. All bone debris should now be cleared from ’the 
canals made and from the joint cavity; the tendons are then uncovered 

and long silk sutures fixed 
securely through their distal 
ends. Long forceps are puslied 
through the femoral opening 
from the joint side, and by 
means of them and the silk 
ligatures the tendons are pulled 
into the joint. The tendons 
are now crossed, or twisted 
{Fig. 278), the semitendinosus 
being drawn through the lateral 
tuberosity of the tibia, and 
the gracilis passed through the 
other artificial canal {Fig. 279), 
They are now pulled as tight 
as possible with the knee fully 
extended, after which, the ten- 
sion being still maintained, they 
are fixed down securely with 
silk to the deep fascia of their 
resyjective areas. The osteo- 
plastic flap is returned to its 
place and nailed down, the 
joint capsule being carefully 
sutured thereafter {Fig. 2S0). 
After closure of the superficial 
wound, the knee should be 
fixed on a splint in slight flex- 
ion till healing is complete, 
and as soon as possible theie- 
after a walking plaster applied 
to include the foot, knee, and 

yoelvis. . 

The operation just de- 
scribed was examined on the cadaver by Professors Bryce 
Waterston (St. Andrews) in their respective Anatomy Bepartmens^.^^^^^_^^^^ 
of these eminent authorities expressed approval of it as an ana 
proposition, whilst Mr. J. Hogarth Pringle, F.R.C.S., lately 
the Royal Infirmary, Glasgow, expressed equal approval from le s „ 
standpoint. 



Fig. 270. — Exposure of knee-joint by raising 
patellar tendon with an osteoplastic flap. C, 
Gracilis ; D„ Semitendinosus, 
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REMARKS. 

The above operation was carried out experimentally m the Anatomy 
Department of the University of St. Andrews in 1918, with the very kind 
permission of Professor Waterston. No opportunity for its practical appli- 
cation has occurred since that year. It is published in the hope that in 
some cases it may be found useful. In the course of some years of work m 
examining pensioners, the vTiter has seen a nimiber of cases of flail knee. 
Throughcmt the United Kingdom, and in all countries involved in the Great 
IVar, there must be a 
large total number of 
patients suffering from this 
disabling condition. The 
operation of ankylosis of 
the knee has been fre- 
quently done, and this 
classical procedure may 
have been for the surgeon 
the simplest way out of 
the difliculty ; but it may 
not have been the ideal 
solution, for even a perfect 
ankylosis still precludes the 
possibility of the patient 
following certain common 
occupations, thereby di- 
minishing the wage-earning 
average. 

The object of this 
jiaper is not to discuss 
primary treatment, opera- 
tive or conservative, but 
to attempt to offer a 
scheme of constructive sur- 
gery which may be of ser- 
vice in cases of flail knee 
resulting from destruction 
of the cruciate ligaments. 

In sueii cases, where con- 
servative treatment has 
tailed, it is hoped that surgical interference on these lines may be considered. 
.Tones and Lovett, in tlieir te.xt-book of orthopicdic surgerj', state that they 
lui\ e examined several cases of “ old flail knees with marked functional 
delect , and after reconstructive operation they had not seen a perfect 
result, though several had been much improved. 

^ arions reconstructive methods have been devised. In one, the iliotibial 
xmd IS transplanted, and an attempt made to convert it into an intra- 
articular ligament (.Vylwin Smith). It is thought that a serious objection 
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At the Leeds Infirmary up to 1912 the ju'esence of tliese glands in 
abdomens opened for operations of various kinds was practically unrecorded 
As a result of a request by the author, the numbers noted began to increase 
year by year, until in 1924 77 were noted. 

Out of 58,731 in-patient cases of all kinds operated upon at Leeds General 
Infirmary between 1912 and 1924 (inclusive), only 435 were stated to have 
tuberculous abdominal glands, made up as follows ; — • 



Hales 


FEJ[AI.ES 

Total 

Cases operated on 

Number with tuberculous 

35,167 


23,564 

58,731 

mesenteric glands 

228 


207 

435 

These are made up as follows 

: — 




AGES 


Males 

FEMAUiS 

total 

Up to and including 10 years . . 

46 

38 

84 

Over 10 but not over 20 

. . 

80 

67 

147 

„ 20 „ „ 30 


49 

47 

96 

„ 30 ., „ 40 

. . 

26 

32 

58 

,, 40 years of age 

. . 

27 

18 

45 

No age given 

•• 

— 

5 

5 



228 

207 

435 


As showing the effect of a personal interest, more than one-third of these 
cases were under the care of the author of this paper. 

The difficulty in arriving at a true estimate is again shown in an extra- 
ordinary diversity in the figures in different areas. As is well known, surgieal 
tuberculosis is found more often in certain areas in Scotland than elsewhere. 
It is not surprising to find that the disease is rife in a very limited area and 
apparently absent in areas contiguous to this. In the author’s experience 
a series of cases has twice been traced to one ‘milk round’ ; in both infected 
cows were found to be the source of the trouble. 

It is remarkable to find that the percentage of tuberculous abdominal 
gland cases is higher in private than it is in infirmary practice. The author 
has himself operated upon over one hundred cases in private practice, and 
about an equal number in the very much bigger infirmary practice. 

Corner believes that tuberculous mesenteric glands are to be found in 
practically every child in which an abdominal operation is necessary. 

Risley believes the disease to be extremely common in infancy and ehi 
hood but by no means confined to this period, being nearly as common in 
young adults. In fact, the highest percentage favours the years from 16 ^ 

Eisenhardt, in 1000 post-mortems of adult phthisis cases, found that o 
had intestinal tuberculosis ; Rouseff in 800 found 46 per cent ; and I aniaii, 

in 832, 68 per cent. • 

Struthers says in the years 1919-20 he met with 22 cases of mesen 
adenitis, whilst he dealt with 187 cases of appendicitis ; most o t le ca 

were young children. . .vatioii 

Shiota, reporting 24 cases from Ja 2 Jan, makes the interesting o scr 

that none of them had drunk milk. .pnorted 

Franke in 1914, at the forty-third Surgical Congress in Bei m, r 1 

90 cases in which operation measures were taken. 
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Maclareu in 1916 reported 100 of these cases during four or five years, 
some of them sent for the purpose of having their appendices out.' 

Frankel, of the North Chicago Hospital, WTiting in 1917, says : AU 

statistics shoiv the rarity of intestinal tuberculosis in the first year oiMe, the 
frequency of the disease gradually increasing until the fourth or fifth years, 
and then diminishing again. This term coincides M'ith the aAcrage time of 
weaning and change from mothers milk to the diet through which con- 
taminated food has an opportunity to invade the intestinal canal’ . 

It is interesting to find that according to Scott, of IVashington, only 
5 per cent of all appendices remoi'ed are tuberculous ; whilst according to 
Lockwood there are 2 per cent, and according to Tetz the figure is 3-11 
per cent. 

Dr. Dingwall Fordyce, u’riting of the Royal Hospital for Sick Children, 
Edinburgh (1909). says the disease is e.'ctremely common— in the Edinburgh 
district at least, 

Goodhart and Still say that although 59 per cent of all tuberculous post- 
mortems showed tuberculosis of mesenteric glands, only -46 cases were 
diagnosed clinically in 6000 to 7000 jJatients— half of them being very 
doubtful. 

Carson gii'cs the age incidence as follows ; — 

Cl-'W 

between 1 and 5 . . S Between 15 and 20 

5 „ 10 .. 14 „ 20 „ 2.5 

10 „ 15 .. 15 „ 25 „ so 

Over 30 

Of tlie 50 cases, 29 were males and 21 females. 

Corner (1905) says mesenteric glands ai-e the most frequent source of 
tuberculous infection of the body. In 1912 he writes that in children udth 
abdominal signs there are cent per cent of tuberculous abdominal glands. 
He quotes Professor E. Sims IVoodhead as finding 7S-7 per cent in autopsies 
on tubercular children. 

Dr. Sabourin. of Durtol, in 1913. makes the very interesting observation 
in respect of sanatorium patients that in each batch of 50 boarders 20 to 25 
suffer in respect of their ‘appendix’ — i.e., symptoms in the right iliac fossa. 

Oj)ie. of the Washington University (1920—1921), says few instances of 
healed tuberculosis of the mesenteric lymph nodes are found among children 
or adults examined in the city of St. Louis. In a series of 93 autopsies made 
in 1917 ujjon children, and of 50 autopsies made on adults, no instance of 
healed mesenteric tuberculosis was found. Nevertheless it is probable that 
)U'imarv tuberculosis ol tlie gastro-intestinal tract occurs in a small propor- 
tion ol children in St. Louis, as elsewhere. An impressive contrast has 
been luriiished I)y autopsies performed on British soldiers at Base Hospital 
21. stationed at Rouen. !• ranee, for they have demonstrated the surprising 
irecpiency of healed calcified, occasionally still partially caseous, or even 
Irankly caseous, lesions of the mesenteric lymph nodes. Healed focal and 
lymphatic tuberculosis of the lungs similar to that seen in St. Louis was 
eonuuon. and often the lesions were very extensive ; but instances in which 
I <- ot any old pulmonaiy tuberculosis was demonstrable appeared to be 
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much more commol^ among the British than in St. Louis, wliere the tbvmev 
observations had been made. It is not improbable that the lower incicleuce 
of the lesions of the lungs bears some relation to the greater frequency of 
loealized infection by way of the intestinal tract. 

Caseous or calcified mesenteric nodules were found in 18 instances amoiw 
66 young male adults, whose ages, with few exceptions, varied from twenty 
to thirty years. Among 15 autopsies, of which notes were lost, the proportion 
of mesenteric tuberculosis was approximately the same. In a number of 
instances X-ray plates were made from both the mesentery and the lungs, 
and they serve to show Avith considerable accuracy the size and position of 
the calcified lesions which were present. 

SYMPTOMATOLOGY. 

It is convenient to consider at this point whether a non-tuberculous 
adenitis of the ileocsecal glands is a condition likely to occur and to give rise 
to symptoms. 

There is no doubt that in animals, especially cats, simple ileociccal 
adenitis is exceedingly common ; in man a much gi-eater immunity from 
adenitis is likely, but it is fair to suggest that the condition may occur. 

In the Barnsir Journ.al of Sukgery (July, 1923) the author writes of 
ileocaecal adenitis and its possible bearing on the causation of duodenal and 
gastric ulcer. Is it not likely that some of the pain so commonly complained 
of in the right iliac fossa may be due to a simple inflammatory condition of 
these glands, infected from the contiguous bowel ? 

The symptomatology of tuberculous ileocaecal glands divides itself into 
two definite groups: (1) In children; (2) In adults. 

The first group comprises two sections (a) acute, {b) subacute, which 
depend upon the degree of acuity of the adenitis. The second group is to 
be considered as the chronic stage Avith subacute exacerbations. It will be 
clear that no definite line can be draAvn betAveen these varieties, because 
the acute is sometimes, though very rarely, met Avith in adults, Avhile tlie 
chronic is sometimes seen in children. 

Speaking broadly. Group 1 consists of cases Avith an acute or subacute 
adenitis, Avhilst Group 2 includes only cases in Avhich, natural repair or resist- 
ance haAong been achieAmd, the resulting products, i.e., caseation and calcifi- 
cation, are responsible for the symptomatology and physical signs. It folloAAS, 
therefore, that Group 1 is not commonly capable of a diagnosis by X rays, 
Avhereas Group 2 usually is. 

Group 1. — Children from 2 to 10 Years. — It is a fallacy to suppose 
the child bears the usual stigmata of tuberculosis. In cases Avhere the tu jei- 
culosis diathesis is typical, i.e., in children of poor parents and liAing 
unhygienic coirditions, it is much more common to find the disease invo \nit 
not only the glands but the mesentery, the omentum, and the last pail o le 
ileum. The typical case of tuberculosis of ileocfccal glands is one )cic le 
child is fat, phlegmatic, and pallid, usually of good parentage, anc 
perfectly healthy surroundings. As a rule there has been no 
tuberculosis anyAvhere ; occasionally, howcAmr, one hears ot cci \ ica „ < 
Avhieh haAm giAmn rise to anxiety. 
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«. Acute— In children from 2 to 6 i/ears.— The onset can only be com- 
pared with that of an acute appendicitis. It is sudden and violent ; the 
child draws up its legs, the abdomen is rigid, and tenderness, although 
ijresent all over it, is chiefly recognized in the right iliac fossa. The pulse 
rises rapidly to 120, the temperature to 100“ or even to 103° ; respirations are 
increased in number, but more shallow in excursion. Vomiting ensues and the 
tongue becomes furred. Is it possible for anyone under these ckcmnstances 
to take the risk of putting aside the possibility of acute appendicitis ? 

It has been suggested that an acutely inflamed gland causes a rise of 
temperature, whereas acute appendicitis does not. How many men in general 
practice will agree with this ? It is known that almost e\ cry acute painful 
condition in a child gives rise to an elevation of temperature. A temperature 
above 100° would indicate the condition to be tuberculous adenitis rather 
than appendicitis. 

Painful micturition, especially pain at the end of the act, is certaudy to 
be found in most cases of acute appendicitis ; but is it not likely, in order to 
have this symptom well marked, that the appendix must lie in close contact 
with the bladder "? 

Operation should therefore be undertaken for acute appendicitis with a 
reservation tliat the condition may be an acute adenitis ; sometimes both 
conditions are present. 

If there is present a serious degree of pain with a rigid abdomen, tender 
chiefly in the right iliac fossa, and if this condition lasts for twelve homrs, 
operation should be undertaken on the assumption that acute appendicitis 
inaij be found. It is perfectly well realized that acute attacks of pam in 
children are common enough. Hairy are cured by a dose of castor oil ; a few 
arc lost ; it is for tlie few, maybe the very, very few, that oire pleads. 

.\ssuming that operation is undertaken, what is fomid when the appendix 
is not apparently the cause of the trouble ? Unless the ileociecal and the 
meseuterie glands which drain the last six mches of the small intestine are 
examined, nothing will be found, and the case will be considered one of 
a])pcndicitis without airy obvious change in the organ or one of ‘thrombosis 
of the appendical vessels’, or a ‘stenosis’ rvill be found in its lumen. There 
is no doubt in many cases an acute adenitis is present, and is shown bj' 
enlargement and redness of this group of glands. Sometimes it is shown by 
a red areola invading the mesentery along the circmrrference of one or more. 

One may quite well imagine a condition of tlris kind to result from a 
simple intestinal toxaunia ; but the association of exactly similar changes in 
the same group of glands with areas of caseation and calcification makes it 
clear that many at least are tuberculous. It is not suggested that anjdhing 
more tlian appeiuliceetomy should be attempted. Probably in a r'ery few 
cascs this is the primary focus ; but it is more likely by far that the condition 
arises as the result of infection in the last few inches of the smaU intestine, and 
the stan-atioa and general treatment which follow an abdominal operation 
cure the acute coiiditiou. 

//. Suiocute—lAuulli,' in children from 6 to 10 years. Similar in type 
to ho^e m In this condition we are dealing probably with the repair of 
a gland, and not, as iii (a), with the onset of the disease. The symptoms are 
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somewhat similar but less marked : repeated attacks of sudden abdominal 
pain, suggestive of intestinal colic (in fact they may be attacks of colic). 

With the onset of pain the child cries out, holds its belly with both hands 
draws lip its legs, and in ten minutes is perfectly fit and well. Occasionally 
there is vomiting ; more rarely there is a passing rise of temperature to 100" 
The child, though appearing in pain during the attack, is perfectly veil 
immediately after and before. Deej} palpation may reveal a tender spot in 
the region of the appendix. There may be two or three attacks in a day. or 
there may be interrmls of months between each attack. 

Again the question of appendicitis arises ! Can anyone in our jnesent 
state of knowledge be certain that this is not appendicitis ? It is true that 
in this gi'oup of cases one has more time to think, and operation is not so 
clearly indicated as in (a) ; but unless the child is under close observation tlie 
assumption of tuberculous adenitis is a risky one. 

As a rule these cases are diagnosed as ‘ aiDpendicular colic’ or possibly 
‘subacute appendicitis’, aird operation is usually undertaken deliberately in 
an interval. A loerfeetl}'^ normal appendix is found and removed ; tlie 
absence of any inflammation is accounted for bj”- the fact that only an 
‘appendicular colic’ is being dealt with, or a ‘concretion in the lumen’ is held 
to be sufficient cause. Unless examination is made of the glands iji tlie 
ileoctecal angle and in the mesentery of the last six or eight inches of the 
small intestine, the real cause of the pain rvill remain undiscovered, and 
recurrence of the attacks will be certain. Removal of the affected gland will 
ensure a cure of the condition ; but even if it is not remoi'able, or if the 
condition is widespread and therefore probably inoperable, one will be in a 
230sition to explain to the parents that recurrence of pain may occur, and 
one ivill also be able to assure them that, although the child may have pain, 
the origin of the pain is known, and if the appendix is removed there is 
nothing left which could give rise to a fatal issue. 

It is, of course, perfectly recognized that, assuming the condition is left 
alone, a natural cure -will eventualh’’ take jrlace. 

Diagnosis in this class may quite well be made by an X-ray examination : 
and assuming this to be the ^Dosition, there would be some ground for holding 
one’s hand as regai-ds opez’atioii, though there would be considerable risk to 
be taken in doing so, and considei’able anxiety to everybody concerned. 

Betryeen the ages of 10 and 15 years there appears to be a period when 
the disease is not commonly evident. 

Group 2. — ^Adults from 15 to 45 Years. — This type represents the common 
case of chronic aching pain in the right iliac fossa ; it is slightly more common 
in women than in men. The jzatients as a rule are thin and anaemic, usua > 
constqzated and of a ‘nervous temirerament ’ ; sometimes thev are appaiciit.' 
perfectly w'ell, fat and ruddy, and certainly not nervous. . . i. r 

The eomplaint of pain is over a period of years, with long intena b o 
freedom. The site of the pain is about 3IacBurney’s point, sometimes ^ 
it, but rarely belo\v ; it is a dull ache, a drag, or occasionally a stab. >en 
the gland is pressing deeply into the iliac fossa there is sometimes 
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sii"<^estive of renal disease, and sometimes pain increased by full extension 
oAhe leg at the hip, either on walking or playing active games, such as tennis. 
Relief is”soinetinies achieved bv lying down, though in a bad attack this ma> 
be by no means the case. There are no constitutional disturbances, and 

there is no rise of temperature. ... ... 

It would appear that the cause of the pain is pure irritation, a peritonitis 
at the surface of one or more glands, due to the presence of caseous material, 
or to actual impinging of calcified spicules on to the peritoneal co^ ering. In 
the latter case, the white spikes of lime salts can sometimes be seen lymg 
naked, pushing their points through a surrounding pink or red areola ; the 
spikes are often ‘flaked’ with red shreds of organized lymph. Tenderness is 
abcaijs present, absolutel}' localized to the area of the pain. 

Ilaiiy of tliese cases are called 'neurotics’. Thej'^ are a misery to them- 
selves and to their doctors. Operations are performed with a diagnosis of 
appendicitis, and a titiv opening is made tlirough wliich the tip of the ciecimi 
is produced, the appendix is removed, and a beautiful scar is left. Any sub- 
sequent pain is said to be due to adhesions, and sometimes further operation 
is performed for tlie division of these. Ilassage is a favourite device ; 
naturally it is a very pauiful business, but the patient (being neurotic 1) is 
advised to persist with it. Relief can only come by a very prolonged process 
of natural cure or by the removal of the offending source of irritation by 
operation. Diagnosis can be made in nearly all these cases by X-ray 
examination. 

It will be useful here to recapitulate what has been said by numerous 
authors on the symptoms and diagnosis of the condition, with special reference 
to its simulation of appendicitis. 


Uisi.uY^ says that the clinical picture is that of an acute right lower quadrant 
condition simulating appendicitis. There are trvo clinical tj-pes : («) Distinctly 
palpahle masses of glamls with vague or no abdominal s\Tnptoms ; and (b) Cases 
with alarming abdominal symptoms and signs developing suddenly when there are 
no palpable glands demonstrable. Diagnosis is often dilficult or impossible. 

Siimploms : {(i) Trivial, fleeting, and not severe right-sided or general abdominal 
p.'iin with or without disturbance of digestion and bowel regularity, the general 
health being good, or patient of a pale, nither .sicldy tjpe. (6) More or less constant 
lairly localized abdominal p.ain, with a soreness referable to the ca;cum. (c) Sudden 
(or gr.nhial) onset of generiilized, then localized, pain in the right lower quadrant. 
Icinpeniture !)9^, I00‘’, or 101“; nausea, vomiting, constipation or diarrhoea, with 
local tenderness, spasm, and resistance ; wliitc coimt 12,000 or 15,000 ; very sick 
appearance. There mav be distention. 


Ihe process may be fulminating, and an inunediate operation mav save patient 
from geiier.il tuberculous peritonitis. 

t.Miso.N- says the condition is probably much more common than is supposed, 
most eases being labelled * indigestion ’. He describes under-developed patients, 
not gaining weight and strength, never been strong ; thin, listless, appetite poor, 
toiigne furred : oidy a few cases of rise in temperature (99= to 100=) ; pulse onlv 
•luiek m pain. The mam sign is pain— absotiilclji typical in character — " Siiddeii 
eentraUzed abdominal pain severe enough to make the child erv, lastino- fifteen 
nmm ts or less relieved by pressure and hot applications, recurring perhaps two or 
I?'' , ‘‘A'> -‘'ui stopjiing as sutUlenly as it began, so that in the intervals 
1 in, 1 . 1 ,i'' • We thinks it is a true colic. He believes the gland 

e I 'es-^^ neighbouring vagus nerx-es proceeding to Auerbach's plexus,'' and 
• u e .1 tonu lontnietion of the circular muscle-fibres of the small intestine, and 
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In three cases he saw an intussusception. 


Can 


that the pain is due to this cause 
this cause the pain ? 

Cahson^ also says it is rare to find any lump ; there is no free fluid, no ri.>i,lin- 
no distention. In a few cases he has had an X-ray, but only once has lie s 
vague shadow of a caseatmg mass. '' 

Corner^ says that the children suffer from ill health, and abdominal nni.. 
referred to the umbilical region. These pains come on at night, and sometimes 
after food. There is loss of appetite, anorexia, often accompanied by some disturb 
ance of the action of the bowels, more often inactivity and constipation tlm, 
looseness of the bowels. 


Stbuthers^ says : — 

“ Within recent years a number of cases have come under observation in wliicli 
patients apparently suffering from appendicitis have turned out on operation to lie 
suffering from lymphadenitis ; that is to say, the appendix has been found perfectly 
healthy, and the only lesion detected has been enlargement of the lymph glands in 
the mesentery, with signs of peritoneal irritation over them. In most of the cases, 
but not in all, the enlargement has obviously been due mainly, if not altogether, to 
tuberculosis ; but whether the acute symptoms simulating appendicitis have been 
due to the tuberculosis alone, to tuberculosis with super-added transient infection of 
another kind, or in some cases to non-tuberciilous lymphadenitis alone, it is dilficult 
and, in the meantime, almost impossible to say. . . . The attacks are relatively 
mild in character, with moderate fever and constitutional disturbance. The general 
appearance is not that of severe illness, and in particular the tongue is not heawly 
furred, nor has the breath the peculiar and almost characteristic odour associated 
with appendicitis. As a rule the acute symptoms tend to subside in a day or two 
if the case is watched. During the acute stage the glands are not often or readily 
felt, omng to the muscular resistance present. Under an anoesthetic, however, 
they may be more easily palpated, and when several are adherent to each other the 
resulting lump tends to be higher and nearer the middle line than the swelling 
caused by the inflamed appendix with omentum or intestine adherent to it. After 
an acute attack the persistence of a lump and its situation may clear up the 
diagnosis. It must be admitted, however.^^at a positive diagnosis as between 
appendicitis and mesenteric lymphadenitis often cannot be made. Appendicitis is 
a treacherous disease, and in doubtful cases a ‘wait and see’ policy is apt to be 
followed by disastrous results, especially in children. One thing may be asserted 
with confidence, namely’', that opening the abdomen in cases of lymphadenitis docs 
not appear to influence the glandular affection unfavourably. The patients do very' 
well, and I have not yet seen a case in which apparent extension of the tuberculous 
disease has followed operation.” 

Parker® says : — • 

“ Unfortunately the diagnosis of this disease is very difficult, and in some cases 
even impossible, as it apparently follows no definite peculiar symptom-coniple.x. 
A certain proportion of cases complain of vague abdominal pains pointing to no 
particular organ, in children possibly coming on at night or after the ingestion of 
food, accompanied by the loss of appetite and disturbance of bowel function, more 
often constipation than diarrhoea. ... It is a peculiarity of this lymphatic gland 
disease that it occurs either -with moderate pains pointing definitely to no abdonunal 
organ, or appears, and Avith a certain preference, under the aspects of two 
worst and most frequent abdominal diseases. . . . Maylard says : When a palpable 
tumour is present, the diagnosis is easier than in adults, for where in the latter there 
are many conditions giving rise to tumours, simple and multiple, within the abdomen, 
in the former there are but few ; indeed, it may be said that hard, movable 
in the belly of a cliild, which are not faecal and which remain constant imdcr a 
conditions,'are most certain to be tubercular mesenteric glands ’. . . - So d may ‘ 
truly said that because of the rarity of its appearance, the absolute • 

indications of tuberculosis in other parts of the body, especially of ^be m • > 

and its peculiar character even in the cases in which a mass is to be ’ ‘r 

diagnosis can be arrived at only in a conjeetural way. In cases ot the 
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those reported, howe%er, from the standpoint of treatment, the more or less »cci 
dental pathological diagnosis is not of decisive importance, as laparotomy is mdicatea 
anyway, and the condition found can be dealt with as indicated. ’ 

iLvi:cL.\inF,® savs of mesenteric tuberculosis of the Ij-mphatic glands ; • 

“ This form, which is so frequent rvitli clvildren, and constitutes tabes mesenteriea, 
has "ivcn rise to some tentative operations. This lesion is mostly the Ksint ot a 
chronic evolution. Sometimes, however, it presents acute symptoms wluch simulate 
appendicitis, intussusception, etc. Sometimes these^ inflamed glands suppurate and 
discharge into the peritoneum or the intestine, wliich they infect secondarily. In 
an exceptional case their calcification led to a diagnosis of calculus in the common 
bile duct.” 


H. TvnnELi. Giliy- says of the pain : — 

" Inflanmiatioii of mesenteric glands, whether acute or chronic, may be associ- 
ated with colic, wliich nearly always arises in the small intestine or the ileocolic 
angle. The primary focus in the intestine may itself be responsible for the pain. 
as°ilrcady described ; but the glands themselves may also be responsible. Tor the 
inhibitory segment of the peristaltic wave normally exerts a physiological degree of 
tension on the mesentery during its passage, and, in the presence of inflamed glands, 
drags on these and causes pain.” 

Sir John* Tiio.usox-W,\i.1vEr^ refers to the frequency of the condition and the 
rarity of its diagnosis clinically. He states 

“ In 251; necropsies on tuberculous cliildren at the Children's Hospital, Great 
Ormond Street, 151, or 59 per cent, had tuberculous mesenteric glands, wliilst clini- 
cally only 40 cases were diagnosed in 6000 or 7000 patients at the Evelina Hospital. 

•• In a number of the 42 cases other pathological conditions were present in 
addition to the calcified abdominal glands. Thus in 7 cases there was stone in the 
kidney or ureter, in 2 there was pyelitis, in 3 urinarj' tuberculosis, and one patient 
was pregnant. Tlicse conditions all tended to mask the sjmptoms that might have 
been due to the glands and thus to confuse the diagnosis. But there were 28 cases 
in which no other disease beside the calcified abdominal glands could be detected, 
and the following notes in regard to symptoms are based upon these cases. 

“ Pain is the chief symptom in calcified abdominal glands, and in my cases it 
was the prominent feature in 25 of the 28 cases. It was a dull ache in 4, veiy 
acute pain amounting to abdominal colic in 14, and moderately acute in 7. In the 
majority of these pure cases the pain was a severe colic (14 in 25). The duration 
might vary from a few minutes to several hours. The pain commenced suddenly 
and usually ceased suddenly. In severity it was comparable to the two chief 
abdominal colics, namely renal and biliary colic, and was much more severe than 
that of appendicitis. In distribution it resembled that of moderate renal pain or 
of renal and ureteral colic in 17 cases, of appendicitis in 4, and the pain resembled 
biliary colic in one. In 5 the pain area was not defined, and in one case there was 
no pain. Ihcre were certain negative points that helped to distinguish the pain 
due to caleified glamis from that of renal colic. Movement had practically' no effect 
j*!,.****^*"'**'.*'’ increasing the pain. Vomiting, so conmion in renal and also in 

bdiary’ colic, was absent in these cases. There was no retraction of the testicle, and 
no p.iin referred to other parts of the body. There was very rarely any disturbance 
m the action of the bowels, such as nught be expected in a case of appendicitis of 
long .standing. * 


•• .V tender siiot was present in the abdomen in four cases in wliich the calcified 
g ami was the oidy disease present. Tlic tender area lay directlv over the calcified 
r, .UK , .im in .il t.ises l.iy within the area of tenderness present in cases of appen- 
. e.tis, .so that this sign tended rather to confuse than to clear the diagnosis. In 

• t I .' oh. n M beneath the finger 

.It a p. int in the hue of the ureter above the brim of the pehis 

colie 'll iv llTv '•^embled that of renal pain, or 

u the iin'x ihv .Mh • Ty’ , i'® of pain is, I think, to be fomid 

proximity of the calciiicd glands to the ureter. The drag or presence of such 
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a calcareous mass would very easily cause ureteric spasm. The achin<^ pain in the 
appendix region in 4 cases was due to the position of the calcified glantl in this area 
“ Blood was present in the urine in microscopic or in naked-eye amount in 
6 cases in which no disease except the calcified gland could be detected 

“ Any statement in regard to the relation of hannaturia to calcified abdomiinl 
glands must be purely speculative. In the cases in which this symptom has been 
present, and no other cause has been ascertained, removal of the calcareous masses 
has been followed by disappearance of the luematuria. 

“ One may, therefore, I think, be justified in suggesting some relation of cause 
and effect between the glands and this symptom. The close anatomical relation 
of the calcareous glands to the ureter is undoubted. In several cases of calcareous 
glands I have foimd the passage of the catheter up the ureter has been arrested at 
the level of the glands, and although other more rigid or smaller catheters pass on, 
I have gained the impression that some pressure or drag existed at this part. 

“ Looking back on cases of obscure hmmaturia, I can recall, and I think most 
urologists must have seen, cases in which the only cause of the hmmaturia was some 
condition outside the ureter, such as an appendix abscess. One cannot avoid the 
conclusion, therefore, that calcareous glands maj', by pressure or by dragging on 
the ureter, be the cause of haematuria.” 


DIAGNOSIS. 

Rislev’^ states that in Go cases at the Massachusetts General Hospital, where 
tuberculous glands were found at operation and not diagnosed before a post-mortem, 
clinical records showed nothing whereby diagnosis could have been made. JIany had 
obsolete or quiescent tuberculous glands without symptoms. Palpable masses of 
glands are the only diagnostic sign, 

Carson- thinks few conditions could cause similar symptoms, i.e., in uncompli- 
cated eases ; he thinks a chronic appendicitis might do it, but the pain would be Ie.ss 
frequent, last longer, and might be localized ; also more tenderness in appendix. 
Rectal examination : may feel acute appendix, stone in ureter (frequent micturition, 
X-ray, hajmaturia). Digestive disorders, intestinal parasites, and tuberculosis. 

Corner^ says von Pirquet’s test for bovine and human tubercle bacilli is usually 
negative. He thinks some infections due to bovine and some to human, some to 
both. 

Caird“ says ; — 

“ A correct diagnosis was not always made. Some cases with a relatively short 
history were not discriminated from subacute appendicitis ; in others, the mimicry 
of malignant disease was so perfect that the doubt was only solved on histological 
examination of the specimen after operation.” 

Hollenbach‘“ considers diagnosis very difficult ; the most varied pictures ol 
organic disease may be simulated according to the position of the Ijmiphomata. 

Opie'i relies upon X-ray diagnosis. 

A. T. .lONES^- says 

The diagnosis of this condition is usually not made before operatioir, as tncre 
can be no distinctive symptoms due to the glandular enlargement per se.” 


RESEMBLANCE TO AND SIMULATION OF APPENDICITIS. 

John Fraser‘S, under the heading of ‘Ileo-ca;cal Lymphadenitis , .says 
“ There is frequently a preceding attack of diarrhoea or intestinal distur ’ 
and the association of this is important, because the resulting alteration o 
intestinal flora is possibly the exciting feature of the process. Severe abd 
pain appears— there may be vomiting, though such is by no ‘ h ,„ore 

is considerable general disturbance and fever. The Xn-^tie sudden- 

than twenty-four to forty-eight hours, when they abate f ‘p^J.licitis ? I 
ness. Horv is one to distinguish such a case-history from that o PP ^ 

confess it is often exceedingly dilficult-sometimes it is impossible. One or 
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features may be suggestive. In lymphadenitis the pain is local from its eonmrence- 
ment; it is never referred. Tliis is a point, however, wluch in young children it 
may he impossible to verify. The tongue usually remains clean, the attack subsides 
with characteristic rapidity; fever introduces the illness, while in appendicitis 
temperature is comparatively late in its appearance. It may be possible to palpate 
the enlarged tender glands. But I fully realize that the points I have mentioned, 
while diilieidt to verify, are capable of considerable variation, and, if your experience 
tullics mine, the diagnosis of the great majority of these cases ^\ill be made 
after they have been operated on for what was considered to be acute appendicitis. 
In view of the danger in cliildren of the ■ wait and see ’ policy where appendicitis is 
concerned, it is better tliat things should be so.” 

IIoLLEXB.vcii^'' states that sometimes acute and sometimes clironic appendicitis 
is simulated, both as regards historj' and condition. He says ; — 

■■ During the last few years we have observed six cases, of wliicli four simvdated 
acute and two chronic appendicitis. "Without exception these were youthful patients. 
The chronic cases presented a true picture of a chronic appendicitis, both as regards 
history (as given by the patient : anamnesis) and condition. In acute cases the 
general health of tlie patient was proportionately little disturbed, with a temperature 
of ■to'’. There was great tenderness in the caical region on palpation, but no definite 
tension of tlie abdoiuiiial walls, and the pulse-rate was only sh'ghtly increased. It 
follows from tliis that the height of the temperature contrasts somewhat with the 
general and localized condition of the patient, and this is an obser\'ation wliich 
may he eventually taken into consideration when making an alternative diagnosis. 
Laparotomy revealed extensively swollen l 3 anphatic glands in the ileoctecal mesentery, 
which in isolated glands attained the size of a walnut. Next to the calcified glands 
we found, in the case of acute cases, new swellings. Tlie appendix liad undergone 
no notewortlij" changes — certaiiilj' not to the extent tliat it could be considered as 
the cause of the affection.” 

Scii.Mir.DEx” discusses the picture of tuberculous disease of the mesenteric 
glands in the ileociecal angle, and describes it as tj-pical, the knowledge of wliich is 
due to operatii'e autopsies. In the large majorify of cases it runs its course with 
symptoms wliich simulate chronic appendicitis. However, the alternative diagnosis 
of renal calculus, urinarj- calculus, gall-stones, or gjTiascological trouble often has 
to he considered. Xot infrequentfy, it causes severe attacks of an inflammatory 
nature accompaiucd by abdominal tension ; at other times, again, sjTiiptoms appear 
which remind one of ileus. These misleading sj’mptoms, accompanied by the peri- 
adenitis signs, are to he a,ttrihuted to intestinal spasms. 

OiiTXEii'^ mentions that in liis book. Clinical Symptomatology of Intestinal 
Diseases, 1017, lie has called attention to the fact (in several places) that tuberculosis 
of tile mesenteric lympli glands maj' simulate acute as well as clirom'c appendicitis. 
He has shown the various points in the differential diagnoses, and has also discussed 
the fact that such a form of tuberculosis of the glands, just as in the cases of appen- 
dicitis, docs not result in pain in the ileocwcal region but exclusivelj' in the pit of 
the bloniach, and therefore inaj' simulate an appendicitis in this direction also. That 
sueh a form of tuberculosis in the ileociccal angle niaj' be recognized even before 
making an ineisioii had once more been proved bj* a patient under his care, whom 
he liaiuled o\ er to a surgeon wtli the diagnosis of tuberculosis of the mesenteric 
M'l ’ 1 . . /.“i- "'ten performing a laparotonn' on tliis case imme- 

m.Uelj atterwards, found an acute tuberculous peritonitis, wliich had its origin in 
liiherciilOMS of inesenteric glands in the caical region. 

iM.i.ix has reported eight cases of tuberculous mesenteric glands, six of which 
came to the opemting table with a diamiosis of appendicitis. 

Kei>i.i.i;k and Kukes'^ say 

Til., picture of the cases diagnosed as appendicitis is as follows: 

eoutrae'tion or vomiting and lugh temperature, severe pain ivith 

natioii Tluis Hut.' . ‘'■gl't suit of the abdomen, as well as consti- 

TliK aeeoiints for rcgjird to the diagnosis prior to operation. 

tliL fact tluit m only one of our cases the use of the X ravs was 
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resorted to. rubercidous mesenteric glands may simulate the most varied abdomi.nl 
affections. For instance, the caseous and calcified glands situated in the ileorr^ 
angle not infrequently simulate appendicitis ; those situated in the mesenterv of H, ‘ 
small intestine and in the transverse mesocolon occasionally simulate aftcetinns nf 
the stomach or duodenum.” 


A. T. Jones'- says : — 

“ Many of these cases have been operated upon with the diagnosis of appendicitis 
or some acute intestinal condition which presented a decidedly surgical appcaruice 
Upon opening the abdomen, possibly a rather harmless appendix is found which is 
apparently not enough to account for symptoms. Further exploration in tliese 
cases reveals the mesentery studded with enlarged glands in various de<nces of 
inflammation, and varying in size from that of a pea to that of a filbert. In some 
cases we may find large retroperitoneal masses composed of several glands, the whole 
mass being from the size of an egg to that of an orange or even larger.” 

Baruy and Fenton'’ say ; — 

“ To surgeons who operate not infrequently for appendicitis, we feel sure in 
many eases it has happened they have cut down on appendices which they have 
been surprised to find to all appearance normal, or so little affected as to be obviously 
insufficient to give rise to the symptoms complained of. It is in such cases most 
searcliing investigation should be made for signs of tuberculosis in the ca;cuni, the 
small intestine, and their mesenteries ; should such conditions be found, an excision 
of the affected gut and its mesentery should be forthwith carried out. Even with 
an obviously diseased appendix, the snrgeon should still prosecute a careful search 
for enlarged glands in the mesentery, and consider well the possible cause of the 
disease present, and how far simple appendectomy will really cure the patient ; for 
it is in tubercular affections that the one hope of a successful issue is to deal radically 
with the disease whilst in its earliest stages.” 


Maclaren,'® speaking of unsatisfactory appendicectonries, says ; — 

“ Deaver, in his book on appendicitis, gives the impression that it is easy to 
make a differential diagnosis between chronic appendicitis and the neurasthenic, 
even when there has been no preceding acute attack. In Beaver’s fourth edition, 
1013, under the heading ‘ Recurrent Appendicitis’, he says : ‘ The diagnosis of chronic 
appendicitis is usually clear. The plainer cases give a history of acute pain referred 
to the region of the appendi.x, and examination reveals definite soreness, and upon 
palpation over this region even in the absence of an acute attack a diagnosis may 
be made with almost invariable accuracy on this combination alone, i.e., pain and 
tenderness in the right inguinal region’.” hlaclaren thinks there is a real appen- 
dicitis and one he calls the neurasthenic variety. He says : — 

“ They, as a rule, are young women or girls from 12 to 24 years of age (occasion- 
ally in older women, rarely in men) who are not in good physical condition, have 
lost from ten to fifteen pounds in weight, are worrying over family or financial 
troubles, or over examinations at school ; they are of the flat-chested scaphoid 
abdominal type, and when it is necessary for them to stand a great deal they arc 
flat-footed. They have pain in the head, back, pelvis, or abdomen, due to tlieir 
general debility ; they complain of tenderness on pressure in various parts of the 
abdomen ; many of them complain of this tenderness mostly in the right inguinal 
region, and these are the ones who come to us for operation. But just as large a 
number come to us on account of abdominal discomforts after their appendices have 
been removed. These cases are frequently temporarily relieved, but in a few nceKs 
their old symptoms recur. It has seemed to us that these neurastlienic cases are 
improved by our unintentional exercise upon them of the faith cure. For i ''c 
honestly believe that we have removed the cause of their distress, we do , 
sciously exercise this power, whether we believe that we do or not. It has seem 
to us that tills pain and tenderness in the right inguinal region, in these ‘ 

usually due to the stretching of the duodenum from its fixed point under th 
to the ptosed pylorus in the pelvis. There is seldom any rise m 
pulse is normal as a rule ; occasionally in the younger patients 
excitement, probably due to the examination. There is no true abdom , n - 
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and the pain in the abdomen in the clironie cases wU be lessened or will thsappear 
when the patient lies do’^vn. This last point has seemed to us to be perhaps the 
most important point in making a differential diagnosis between the true and the 
false appendicitis.” He does not suggest that any are due to tuberculous glands 1 

DIFFERENTIAL DIAGNOSIS OF CALCIFIED MESENTERIC GLANDS 
BY RADIOLOGICAL EXAMINATION. 

Bv L. A. Rowdex, Leeds. 

O 21 radiological examination of the abdomen one frequently finds shadows 
in the lumbar or inguinal regions ; these shadows are usually smaller than a 
threepenny piece, but occasionally they may be much larger. They are 
usually multiple, and seem to he somewhat more frequent on the right of 
the spine. Their outline is almost always irregular and indistinct, and their 
appearauce mottled ; b\' palpation the 3 ' can be freel}- moved, and, when 
multiple, their relative positions can be altered. When viewed from behind 
they appear larger than when viewed from the front. On deep inspiration 
they move downwards for some distance and then take a marked inward 
direction towards the spine. During respiration their relative positions often 
change. Shadows conforming to tlie above characteristics are caused by 
calcified mesenteric glands. (F/g. 281.) 

Renal or ureteral calculi maj' cause shadows in these regions, and the 
differential diagnosis ma\^ in some cases, not be easj\ The following points 
of difference should be noted : (1) Renal calculus is usualh* single, onh’’ about 
10 per cent being multiple. (2) Their shadows are usualh^ at a higher level. 
(:5) They move downwards and slightly outwards on deep inspiration, and do 
not turn inwards towards the spine. (4) The}’- cannot be freeh^ moved bj- 
palpation. (5) Thev appear smaller when %’iewed from the back than from 
the front, (C) When multiple the}’’ keep their relative positions on respiration 
or palpation. (7) The shadows of urinary calculi have geirerallj' a sharp!}' 
defined, regular outline, and are homogeneous. 

Ureteric ealculi are generally single, and lie ■\vithin a line joining the tips 
of the transverse jirocesses of the lower three lumbar vertebrje. Thev cannot 
be moved by palpation, and do not move on respiration unless high up. 

Pyelography and the opaque ureteric catheter may be of considerable 
help in some ot the more dillicult cases. Phleboliths, and the teeth or bone 
ol del moid cysts, are usually well down in the pelvis, and need hardlv be 
considered in the differential diagnosis. 

U.uliography alone is not sulficient in many cases for the correct inter- 
pretation of the shadows. Riidioscopy is essential, and, if the foregoing 
liomts are carelully looked for, a correct diagnosis is easy in most cases? 


MACROSCOPIC PATHOLOGY. 

Mith regard to the macroscopic pathology of the condition, as seen bv 
the surgeoir there are at least five varieties. 

>V<;gv 1 : the stage of infection, analogous to the stage of simple adenitis 
i.g., ruMcal. wlueh subsequently becomes tuberculous, evidenced bv an 
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Fig. 2S1. — X-raj- photographs by Dr. Leo Rowclen. 

f//_ mid revrcsods iht TiQnt * 


tuberculosis of ileocecal GLAUDS 4o3 

there is frequently an extension of the inflammatoiy area om i ^ 



Fi5. 2S:.L — Stage ‘2. Spotted caseation of glands. 


the oi'crlying peritoneum ; assuming the disease is stayed, the yellow areas 
may become wliite (calcified) and give rise to 

Stage 3 : tlie stage of spotted calcification. In tliis stage there is more 
local irritation, due to actual irritation of the overlying peritoneum from 
siiiculcs ot calcified material, which may actually penetrate it. If tliis happens, 
each s))icule becomes tipped by red llagelhe (organized hmiph), and the base 
VOI.. MU.— NO. 51. 30 



454 THE EKITISH JOUKNAL OF SURGEET 

of each spike where it penetrates the peritoneum has its own areola of redness. 
It is perfectly obvious how irritative a focus this must be, and how likely to 
cause localized pain. This stage is associated with exudation of fluid in small 
quantity into the peritoneal cavity. 

Stage 4 may be termed the stage of massive caseation, where the whole 
gland becomes yellow. There is less liability to irritation of the overlyiiw 
peritoneum, because the surface is smooth, with a string of vessels runniiw 
in from borders. This type of gland may become as big as a Tangerine 
orange, and indeed in process of time tends to become pedunculated. It may 





!Fig. 283 . — Stage 5. Shows a single cicatrized calcified gland, with siuToimcling red 
areola, and spasm of contiguous intestine. 


even separate completely and be found lying loose in the abdominal cavit). 
As a rule a big caseous gland is solitary and gives rise to few symptoms. 
Whereas the contents of a calcified gland are sterile, an occasional tuheicle 
bacillus is to be found in the caseous one. 

By a process of further defensive change, massive calcification {Stage o) 
may occur, but the resulting mass tends to cicatrize more than a caseous 
gland ; it is therefore a small, irregular, intensely hard nodule with a * 
reddened areola flaked by red masses of lymph {Fig. 283). By reason o i s 
physical characters it gives rise to a very serious degree of pain. omp ica et 
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adhesions of omentum and intestine may give rise to large tumour forma- 
tion and to serious intestinal obstruction. 


TREATMENT. 


As will be indicated, there are very varied opinions as to the proper 

means to be taken to achieve a cure. 

Those cases in young children where an operation for acute appendicitis 
shows the source of the trouble to be an acute and possibly a non-tuberculous 
adenitis, and not an obvious appendicitis, are treated by appendicectomy 
alone. Where a mass of caseous or calcified glands is found, removal of the 
appendix and closure of the abdomen is indicated, u-ith general treatment to 
follow. In young cliildren where one or two glands only are seen to be the 
seat of caseation or calcification, one may consider removal of the diseased 
glands and of the appendix. One rule should be always borne in mind, i.e., 
never attempt remo^^al of a diseased gland if it lies close to the mesenteric 
border of small or large intestine — a faecal fistula may be the result. It would 
appear to be a dangerous thing to interfere in the way of either curettage of 
a gland or enucleation of it in the presence of an acute infection as indicated 
by a high temjierature, though the presence of a localized peritonitis as 
indicated by a reddening of the overlying peritoneum should be no bar to its 
extirpation in the absence of severe general symptoms. 

It sliould be borne in mind that there is a natural cure of the disease, 


and that such a cure will take place under favourable conditions in almost 
every ease, though it may be a long time and it may be attended by attacks 
of pain. Appendicectomy should be done if the abdomen is opened at all, 
because, if it is not done, every attack of pain will give rise to alarming 
surmises that appendicitis is present. 

If a diagnosis can be definitely' made — usually by' an X-ray' examination 
sIio\ving calcified or caseous glands — operative interference may' be inadvisable 
by reason of the large number of glands in\'olved. 

Where one or two calcified glands occur in adults and cause local sy'm- 
jitoms, they shoidd certainly be removed. 

Removal of the affected gland or glands is easy' so long as the gland is 
comi)letcly calcified or caseated, and so long as calcification has not produced 
rocky masses which, jutting out, entangle mesenteric blood-vessels. In the 
latter case enucleation may' be very' difficult. In a simple case, the left fore- 
finger su)3j)ortiiig the gland from behind, an incision is made at right angles 
to the line of the intestine tlnough the peritoneum overly'ing the gland, by 
means of a dissector; the peritoneum is lifted from the" front, and, in the 
case of tlie small intestine mesentery, from the back of the gland. After 
removal of the gland and careful ligation of every bleeding point, the peri- 
toneum is closed by* a row of Leinbert sutures. 


It IS very often a dilfieult matter to remove a gland where the surface has 
nu K \ etome roiigheiicd by calcification — the overlying peritoneum cannot be 
s ripiHi cast y , in this case a tedious dissection may' be necessary' in order 
o avonl wounding vessels. It is often an easy matter to strip the upper 
snrlaic, and. pushing the gland forwards with the left forefinger behind it so 
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as to make it pedunculated, place a pair of pressure forceps behind it in such 
a way as to catch the vessels running into it before cutting the gland awav 

It sometimes happens that there is such a mass of inflammatory tissue 
in and around the capsule of the gland that excision cannot be done without 
a wide excision of mesentery, endangering the blood-supply of the bowel. 
In these cases one of two things may be done : (1) Opening and curettage of 
the gland, with careful haemostasis and closure ; (2) Sequestration of tlie 
gland by an omental flap or, better, an omental graft. It should always be 
borne in mind that the symptoms in the adult variety are due to a localized 
and probably only a traumatic peritonitis, and therefore a barrier of tissue 
between the mobile intestines and the irritating focus is all that is necessarv. 

As has been already said, active tubercle bacilli may be found even in 
completely caseous glands, whereas in completely calcified ones there are none. 
It would be obvious that, whatever local treatment be adopted, care should 
be taken to avoid infection as far as possible of neighbouring tissues, by 
packing and so forth. Injection of the glands with antiseptic fluid before 
opening them has been suggested by some authorities. ‘ Sterilization’ of 
the gland cavities after curettage, by flavine and other fluids, has been 
largely done by the writer, and no case of exacerbation of symptoms has 
been encountered. 

As in tuberculous peritonitis, opening of the abdomen alone seems to 
exert a beneficial effect, whether as a result of the congestion of the abdominal 
cavity and particularly of the portion handled, or as a result of the filling of the 
abdominal cavity with air, or, in acute cases, of the short temporary paralysis 
of the ileum and caecum and the temporary fixation of the abdominal walls. 

Wide excision of the caecum with a portion of the small intestine has 
never been called for in the writer’s experience, except where secondary 
involvement of bowel wall has occurred. 

Whatever local treatment is adopted, it should be follo-\ved by heliotherapy, 
as advocated by Rollier at Leysin and by Sir Henry Gauvain in this country. 
By heliotherapy is understood treatment embracing not only exposure of the 
whole body to sunlight and clean air, but also the ingestion of plenty of whole- 
some food. It has recently been claimed that an ‘artificial sunlight’ produced 
by mercury vapour, tungsten arc, and other ‘lights’ which produce a special 
violet ray, is a very good substitute for the real thing. Rollier^® gives an inter- 
esting historical account of treatment by heliotherapy. 

Whatever form of tuberculosis be encountered, the question of tuberculin 
arises. In the caecal glandular tuberculosis, tuberculin has not been shonn 
to have any value. It is clear mat in those cases where the symptoms aie 
due to the presence of the residue of an old long-killed infection, tubeicu m 
can have no value. But even when glands are only partly calcified or caseous, 
and where presumably there are living tubercle bacilli present, no effect las 
been noted as a special result of giving tubereulin. 
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SOME CONSIDERATIONS OF THE OPERATION OF INTERNAL 
URETHROTOMY AND THE END-RESULTS THEREOF. 

By G. P. B. HUDDY, London. 


The 109 cases of internal urethrotomy performed at the London Hospital 
during the years 1921 to 1924 inclusive have been re\dewed. These operations 
were performed on 107 patients, for in two cases the stricture recurred and 
a second operation was performed. 

Introduction. — During the early years of the nineteenth century there 
were three methods in use for the ti’eatment of imjjermeable strictures : the 
forcing of the stricture by a conical sound ; repeated application of caustic ; 
and perineal division of the stricture. It was during this period that a new 
principle of treatment was evolved. It was suggested by Howship, and later 
by iIcGhie,^ that the stricture might be perforated by a sharp-cutting instru- 
ment passed through a cannula. The best known instrument of this type 
was that introduced in 1827 by R. A. Stafford,^ surgeon to the Mary-le-Bone 
Infirmary, who used a lancetted stilette, contained within a silver catlieter. 
His description of the oireration runs : “The armed catheter is then passed 
down till the point rests against the stricture, and being held securely in such 
position, the spring is pressed by the thumb gently and gradually. As soon 
as any impression is made, the lancet should be allowed to retire into its 
sheath, and the blunt point of the catheter urged cautiously forward. If it 
do not pass on, the lancet may be again used as before.” He was able to 
state in 1833 that he had performed this operation on forty to fifty oeeasions 
and there ■were no failures. Also there had been no instances of false passage, 


extravasation of urine, or haemorrhage. 

For the development of the modern operation of internal urethrotomy 
we are largely indebted to the French surgeons, who substituted a clean 
incision of the stricture for the brutal and non-surgical method of divulsion. 

The early types of urethrotome incised the stricture from behind forwards, 
the most famous of these being the Civiale instrument. In order to use this 
latter it is necessary that the stricture should admit a F. 8 bougie. Civiale s 
urethrotome was strongly advocated by that great authorit}^ Sir Henry 
Thompson, who pointed out that if preceded by preliminarj^ continuous 
dilatation it could be used for even the smallest of strictures. 

The year 1855 saw the introduction of the famous jMaisonneuve uretliro- 
tome, which has since been modified by Teevan and Sir Joiui Tlioiusou- 
Walker. Since that date innumerable other types and modifications ia\e 
been introduced both by surgeons and by instrument makers, but tlicir 
popularity has been short-lived, and the modified Maisonneuve is t le one 
most commonly in use to-day. This instrument was employed for the series 
of cases under consideration. 
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An important advance was made by Otis,* who, in 1874., devised an 
instrument for measuring the uretlrra— a urethrometer, by means of wmeh 
Jie sliowed that the lumen of the urethra was much wider than had been 
supposed. Previously it was held that if a French 21 bougie could be passed 
the urethra could not be considered to be strictured ; but he showed that the 
average urethra passed with ease a French 32. 

Indications for and Contra-indications against Operation; — 

Indications— ThQ indications for the use of internal uretlirotomy depend 
upon the views of various surgeons. The main tj’pes of stricture nhich 
require urethrotomy are ; — 

1. The very narrow stricture which is only permeable with considerable 
difficulty and in spite of repeated efforts will not dilate readily. 

•2. The resilient stricture which dilates but as readily contracts. 

3. The stricture in association with a perineal fistula, pro\-ided the fistula 
persists solely because of the presence of a stricture in front of it and not on 
account of a chronic infectir'e condition. 

Absolute Contra-indication. — Inipermeabilit}^ 

Contra-indications to Immediate Internal Urethrotomy (i.e., indications 
for the two-stage operation). — (1) Marked urinary infection ; (2) Renal 

insufliciency ; (3) Peri-urethral abscess ; (4) Extravasation of urine. 

Tue Two-St.vge Operation’. — The points just referred to as indications 
for the tu’o-stage operation require further consideration. 

1 and 2. The Presence of Urinary Infection and Bach-jiressure Effects . — 
These conditions usually go hand in hand. In 42 cases, none of which were 
fatal, albumin and pus were definitely noted as being present in the urine. 
JIanifestly the presence of these two bodies in the urine is no absolute contra- 
indication to internal urethrotomy. Their presence, however, should act as 
a danger signal, and investigations be made as to the renal efficiency and 
possibly also cholesterol content of the blood. If these tests are unsatis- 
factory, then preliminary suprapubic cj'stotomy should precede internal 
uretlirotomy, for free drainage is essential. 

External urethrotomy combined with dii’ision of the stricture has been 
recommended by some authorities, but this is often a very tedious and time- 
consuming process, and so is obviously bad for such a patient. Moreover, 
perineal ilrainage results in increased fibrosis at this, the commonest, situation 
for a stricture. 

3. Ihc Presence of a Pen-urethral Abscess. — In such cases the abscess 
should first be drained, and when the wound is clean internal urethrotomy 
sliould be pertormed. This method was adopted in 3 of this series of cases, 
witli I'cry satisfactory results. 

1 eri-urethral suppuration is often held to be an indication for external 
division of the stricture. This would not appear to be the method of choice, 
because that mentioned above not only permits of free drainage, but also of 
a coiiqiaratively clean division of the stricture when all infection has subsided. 
M the abscess is opcnctl and the stricture at the same time divided, infection 
IS spread through the whole extent of the wound domr to and includimr the 
urethral iimcosa, with resulting additional fibrosis. 

t. Lrlrni a.mlion of Urine.— This has been considered in a previous paper.^ 
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The treatment recommended is primarily j)erineal drainage of the bladder 
conrbined with free incisions into the infected tissues, followed at a later date 
by internal urethrotomy. 

The Operation and its ComplicaUons.— It is not proposed to »ive a full 
account of the operation in this paper. The method employed in every case 
was the ordinary Maisonneuve operation, immediately followed by dilatation 
of the urethra to its full calibre, and the tying in of a No. 12 catheter. 

The complications met with in this series of cases are discussed below 

1. Urinary Fever. — Rigors and pyrexia may occur at one or both of the 

following periods : (a) Immediately consequent upon the operation ; (ft) 

Following upon removal of the catheter or dilatation. 

a. Considering the first of these, rises of temperature are frequent, as will 
be seen from the following figures ; No pyrexia, 49 ; Slight pyrexia (under 
100°), 22 ; Pyrexia (over 100°), 28 ; Rigors, 10. The foregoing show that 
38 of the 109 suffered from definite constitutional disturbance, while of the 
remaining 71, 49 showed no reaction whatever. 

b. The second group consists of 29 cases, namely : Rigors, 12 ; Pyrexia, 
17. Dilatation was a more frequeirt causative factor than the removal of 
the catheter. 

R. Harrison® stated that rigors could be prevented in cases of internal 
urethrotomy by draining the bladder through a perineal incision. This imme- 
diately does away with somq of the advantages of internal urethrotomy, for 
it prolongs convalescence and increases the difficulties of nursing, as urine 
drains through the perineal wound. 

2. Hcemorrhage. — A certain degree of bleeding is an inevitable result of 
this operation, as direct means of haemostasis cannot be applied. In no 
instance in this series was it of sufficient degree to cause alarm. In discussing 
this subject, in Keen's Surgery^ it is stated : “The complications most often 
observed are extravasation . . . and, not rarely, fatal haemorrhage from 
wounding of the dorsal vein, the plexus of Santorini, or the artery of the 
bulb.” It would seem that the danger of haemorrhage has been exaggerated, 
no doubt owing to the fact that on theoretical grounds it should be expected, 
because an ineision is made into a highly vascular caAmrnous tissue. Sir 
Peter Freyer’ reported several hundred cases of internal urethrotomy without 
a death, and very few attended by haemorrhage of any importance. Sir John 
Thomson-Walker® also considered this danger exaggerated. Deaths, however, 
do occur from this cause. Hurry Fenwick® in 1888 recorded two fatal 
cases, not occurring in his own pi-actice, and Myles, ten years later, also 
recorded two fatal cases. 

This harassing comjolieation can in some measure be avoided first, by 
holding the urethretome strictly in the mid-line so that the knife enters the 
interval between the two corpora cavernosa, and secondly by the tying in of a 
catheter. If the haemorrhage is profuse, perineal pressure combined with the 
use of an in-dwelling catheter will usually suffice. The degree of distention 
of the bladder must be carefully watched, for as a result of the perinea 
pressure the blood, instead of appearing at the meatus, may pour into le 
bladder. If the bleeding still persists, drastic treatment must be adop e 
before the patient’s condition is hopeless. External urethrotomy nius e 
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performed at the site of the incised stricture, a petticoated catlieter passed, 

and the ‘Wound packed firmly around it. 

3. Hemiplegia (right). — This occurred in one case on tlie dth day following 
the operation. A similar complication arising on tlie 6th day was recorded 
by the Jlarine Hospital Service, U.S.^^ following division of a stricture by 
the Otis urethrotome; the cause was found to be a hiemorrhage into the 
left corpus striatunr. 

t. Atonic Bladder. — One case occurred, which rapidly cleared up with 
regular catheterization. This, strictly speaking, is a complication of the 
urethral stricture rather than of the operation. 

5. Peri-urethral Abscess.— This ensued in a case in which rro in-dwelling 
catheter was used. The abscess was incised, and a second urethrotomy was 
required later. 

6. Epididijmo-orchitis. — Two cases occurred, in both of which a catheter 
had been tied in, for two days and four daj's resjDectively. 

There was no case of urinary extravasation. 

After-treatment. — Before discussing the results a brief indication as to 
after-treatment must be given, as the I'esults are so entirelj’' dependent upon 
this. As will be seen in a later paragraph, it is advisable to allow the catheter 
to remain in position at least four da 3 's. Four daj's after its removal the 
first dilatation is performed, up to at least E. 14/16, and in some cases even 
to E. 16/18. Provided no pyre.xia follows, the patient may be allowed up, 
and discharged twenty-four hours later. Regular dilatation up to the sizes 
alreadj" mentioned must now be jrursued. 

The following table will ser\'e as a guide to the regulation of the after- 
treatment ; — 


IXTEllVAU 

1 week 

2 weeks 
^ ,, 

•i „ 

e 

8 ,. 

10 ., 

V2 „ 


XO. OF aiXENDASCES 


4 

3 

3 

3 

2 

1 

1 

1 


Each interval is then increased by a month imtil the patient is seen twiee 
\ carl\ . In lavourable cases the interval maj’’ later be increased to nine 
months or even a j’ear, but the patient must alwaj's be kept under observa- 
tion. 1 he aboi e is a guide onlj’’ to be used for an average case, and must be 
modilicd as required for each individual. 

Ivollmaim’s dilator is a l aluable instrument to use ivhen the meatus is 
narrow or when over-dilatation of the stricture is desired. 

For the early dilatations novocain should be used, for instrumentation is 
painful, and this is an important factor in influencing the regular attendance 
ol the patient. Its use may be continued or not at the discretion of the 

SUl*i»COU. 


The Post-operative Use of an In-dwelling Catheter.— This, which is an 
miportan leature ot the after-treatment, has already been mentioned, and 
(lescrves lurtiier consideration. 
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The ’ralue of this procedure is denied by some surgeons (Coulso 
Sir Peter Freyerp. It has, however, the following advantages ; 

1. By bringing a certain amount of pressure over tlie incised 
diminishes bleeding. 


id- and 
area it 


2. It conducts the urine away from the bladder, and as this urine is often 
infected, the risks of infection of the urethral wound and e.xtravasatiou arc 
thus considerably diminished. 

3. If unsupported, the sides of the wound tend to fall together and the 
stricture tends to be re-formed {Fig. 28-J-). 



b 


Fig. 284. — Shoiving incised stricture (a) without catheter, (6) witli catheter inserted. 


4. If no catheter is used, each dilatation must result in the tearing of 
young fibrous tissue binding the edges of the cleft, and so cause increased 
fibrosis. 

In reviewing the 109 cases, there is no evidence of its having produced 
any ill effects. 

Period during which Catheter should Remain in Position. — In coniiiaring 
the post-operative pyrexia, etc., the following table was evolved, three groups 
of cases being chosen for the purpose. 



Period op 
C.\THETER Use 

' 1 

TOTAIi 

Cases 

1 Ko 

1 PYREXI.V 

Post-operative I 
Rigors ' 

POST-Ol’F.RATIVE 

PVRE.VU 

No catheter 

10 

1 ^ ' 

i 1 

4 

2 days 

•41 

! 17 

3 

21 

•1 „ 

12 

1 5 

1 j 

2 

5 

. Totals 

03 

1 

1 27 

1 

0 

30 


An attempt was made to estimate the end-result of these same cases, and 
the 4-day cases showed the best results ; but the figures obtained do not con- 
vej'' an accurate impression, because some patients attended for dilatation wliile 
others failed to do so. In considering whether the duration of the in-dwelling 
catheter may be of importance, the following points should be noted : 

1. One patient, mentioned below, in whom the catheter remained on > 

two days, is attending the Stricture Department, and it is only witli e.xtrcnie 
difficulty that a 12/14 English bougie can be passed. i . r - 

2. The 231 ’ocess of healing commences early, as is shown by the re 
quency with which jDyrexia and rigors follow the re-opening of the uoinu 
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by dilatation. A catheter, so long as it remains in position, prevents the 
cementing together of the raw edges by this rapid healmg, and provided it 
causes no ill effects should be retained at least four days. 

3. If the process of healing just mentioned occm-s with unusual rapidity, 
it may result in rapid recurrence of the stricture. There was one such case 
in this series, in which a second uretlirotomy was necessary a few weeks later. 
The catheter had remained in only two days. A somewhat similar case is 
that of the man, mentioned above, who developed a peri-urethral abscess and 
later required a second internal uretlu•otom5^ It will be obser\ ed that an 
in-dwelling catheter had not been emplo)’ed. 

RESULTS OF OPERATION. 

Mortality. — Two patients died following the operation. In the first of 
these, carcinoma of the bladder, vesical calculus, and purulent nephritis were 
associated with the urethral stricture. This case obviously can hardly be 
considered in estimating the immediate mortality. One case remains in which 
the death was consequent upon the operation : — 

male, age 52, was admitted with a long history of retention of urine with 
overflow. Internal urethrotomy was performed and a catheter tied in for four days. 
Irregular pjTexia ensued, and one rigor followed the dilatation. Death occurred 
on the twelfth day. At necropsy the bladder was dilated, hj-pertrophied, and 
inflamed : the kidneys irere liydroneplirotic and showed a condition of pyelonephritis. 

This ease serves to emphasize the fact akead}’’ mentioned, that where 
there is any doubt as to the renal efficiencj’^ this should be investigated and 
if necessary a two-stage operation be performed. 

In a series of lOIS cases of hiternal urethrotomy at St. Peter’s Hospital 
there were 8 deaths.^® It will be observed that the mortality is roughly 
1 per cent. 

In all the cases reviewed in this paper the operation was a life-saving 
one, in so lar as the patient was relieved of the prospect of the severe back- 
pressure effects of a very narrow stricture which resisted dilatation, and was 
not an ‘operation de complaisance’. If the operation is performed on stric- 
tures ot a wider calibre, the operative risk is obviously much less, for the 
likelihood of kidney failure or urinarr* infection is much diminished. This is 
shown in the teachings of Otis* in ISSI, for he states regarding indications: 
“ In my e.xperience, the greatest number of strictures which call for operative 
mcasuics are the so-called strictures of large calibre which produce and 
prolong urethral discharge”. He then gives a total of 2163 operations by 
\-arious surgeons without a death or permanent disability of any sort. 

These results are so satisfactory, and especially so in” the case of a wide- 
borc stricture, that the scope of internal urethrotomy should be enlarged, 
ami It should be carried out in those cases which are only dilated with difficult}’ 
and by heroic persistence on the part of the patient and surgeon. 

r II the 2 deaths, 105 imtients °reraain. These 

kll ndo the lollowmg classes : Died since discharge from hospital, 8 ; Traced 

-Not traced, 19. i ■ , 

Ihc S deaths all occurred in patients who failed to attend the Stricture 
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Department. Cause of death : Recurrence of stricture and kidney failure •> ■ 
Cystitis and pyelonephritis, 1 ; Extraneous causes, 3 ; Cause not dc’tc'r- 
mined, 2. 

The two cases of recurrence are very disappointing, for this is definitely 
preventable. It serves to emphasize the fact that internal urethrotomy of 
itself cannot be regarded as a curative operation. Scar tissue remaininir must 
always be a potential cause of stricture, and the importance of regular post- 
operative dilatation cannot be too strongly impressed upon the patient and 
even the doctor. Following an internal urethrotomy, the urethra is usually 
enlarged even if after-treatment is not pursued, but in a few eases the 
additional fibrosis caused by division of the stricture results in further 
constriction. 

Of the remaining 97 patients 78 have been traced, and the results are 
entirely satisfactory and the patients most grateful, many having e.xpressed 
their thanks in eulogistic terms. 

Of these 78, 44 are still under observation at the Stricture Section of 
the Genito-urinary Department, and have attended regularly. In this group 
the results can only be described as brilliant. All, with two exceptions, 
admit readily Thompson’s sounds of the size English 14/16 or over ; the 
intervals of dilatation have been prolonged up to many months, and in a few 
cases as much as one year. Of the two exceptions, the first is a patient who 
at operation was only dilated to E. 12/14 and now admits E. 13/15 ; tlie 
second is a man with a very dense tunnel stricture which can only be dilated 
to E. 12/14 with difficulty. 

Information has been obtained from 34 who for different reasons are 
not attending the Department, some living at a considerable distance and 
attending their own doctors, a small number being afraid of dilatation. These 
patients, without exception, have expressed their, complete satisfaction at tlie 
result. In 3 patients only has there been any recurrence of dysuria, but 9 
others, although they state definitely that there is no difficulty of micturition, 
reply to another question that the stream is not quite as free as on discliargc 
from hospital. 

These results can be summarized thus 

Attending tlie Stricture Clinic — results brilliant . . . . • • 

Not attending the Stricture Clinic — quite well 

„ „ „ „ „ —some dysuria . . . . • ■ 

„ „ „ „ „ — no dysuria but flow not quite so free J 

78 

Of the patients in the last two groups, all but one have failed to puisue 
regular instrumentation. Once again, therefore, the great post-opeiatne 
essential is regular dilatation. 


CONCLUSIONS. 

1. The operation should be preceded by suprapubic drainage 
bladder if there is evidence of renal insufficiency or marked urinary m 

2. A peri-urethral abscess should first be drained, and interna urc no 
tomy performed when the infection has subsided. 
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3. Urinary extravasation is best treated by free incision into the infected 
parts combined with perineal drainage of the bladder, internal urethrotomy 
being performed at a subsequent operation. 

4. The dangers of ha?morrhage have been exaggerated. 

5. The results are extremely satisfactory, and the operation should be 
carried out in any case where dilatation is difficult or unsatisfactory. 

6. .A.n in-dwelling catheter has beneficial results, and should, unless any 
complication arises, remain in position four daj's. 

7. Post-operative dilatation is essential. 

It is with the greatest pleasure I record my thanks to Mr. Hugh Lett, 
Director of the Genito-urinary Department, and j\Ir. G. E. Neligan for per- 
mission to use their case records, and for their kindly and ever stimulating 
interest and advice in the work of the Stricture Section of the London 
Hospital Genito-urinary Department. 
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THE APPLIED ANATOMY AND PHYSIOLOGY OF THE 
THYROID APPARATUS.* 

By GEORGE SCOTT WILLIAMSON, London. 

{Being the Arris and Gale Lecture delivered before the Royal College of Surgeons 
of England, on Feb. 18 and 20, 1925.) ° 

INTRODUCTORY. 

In presenting some new aspects of the anatomy and physiologj^ of the thyroid 
apparatus, I wish to indicate how these new facts can assist the elinieian in 
arriving at a more rational understanding of the relation, one to another 
of the groups of diseases of the thyroid gland, in the hope that a more critical 
study of the symptoms presented by these diseases will ultimately lead to 
an understanding of the part played by the thyroid gland in the metabolic 
turnover. The subject, I think, is one that will repay close study by team 
workers. There is a tendency to discredit the anatomist and to e.xclucle him 
from these teams. It is forgotten, perhaps, that the design and architecture 
of any engine is very completely controlled by the nature of the fuel and the 
manner in which that fuel is to be transformed into work. An engineer 
presented with a piston or a cylinder, or other part — even a damaged (patho- 
logical) member — of the engine, can A^ery accurately deduce the nature of 
the fuel and the method of burning it. We are only beginning again to study 
anatomy from such a point of view, and already this is yielding results, as 
may be seen in the Avork of Aschoff and his pupils. 

The germ of this Autal attitude to anatomy is manifest everywhere in the 
Avorks of John Hunter. It has aAvaited the quickening that lies in the new 
ground of modern physiology, as exemplified in the remarkable books of the 
late Sir William Bayliss.j' It has but a remote relation to the study of the 
effect of death on cells and tissues, and none to the classificatory treatment 
of pathology, as Bland-Sutton has pointed out in his treatise on tumours.| 
I propose, therefore, to look at the anatomy of the thyroid apparatus from 
this ‘AUtal’ point of aucav. 

The subject matter of this paper represents the joint Avork of Dr. Innes 
Pearse and the author. 


ANATOMY. 

The Microscopic Anatomy of the Thyroid Gland. — I Avill begin Avith a 
brief outline of the microscopic anatomy of the thyroid gland. The detailed 
studies of the minute anatomy Avere published by us in 1923.^ 


* From the Laboratories of the Royal College of Surgeons, England, and from the Dana 
Laboratory, St. BartholomeAv’s Hospital. 

f Principles of General Physiology ; Inlerfacial Forces and Phenomena in Physiolosy. 

1 Tumours, Innocent and Malignant. 
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In tlie foetus the epithelium of the thyroid gland is arianged the form 
of loim cohmins of tissue. They run a straight com-se, or are ^ 

folded”on themselves. Epithelial columns of tlus nature occm- m all normal 
llLids in both sexes, and at all ages. In the adult gland they constitute the 
so-called ‘ interfollicular ’ tissue of the literature, ilicroscopic identification o 
these columns in the mass of interfollicular tissue depends upon the eMsteiice 
of a system of microeapillaries occupying a central position m each column. 

In certain conditions of marasmus in man, and m animals also durmg 
starvation, the whole adult thyroid epithelium may take this form. As a 



Fig, l’So. — M icroiihotograph illustrating the gland-imits within a lobule of the thyroid 
gland. Tliis feature of the structure of the gland is only apparent when the tissue is engaged 
in producing secretion proper. The content of the follicles is not colloid. A, Tlie tliin fibro- 
cla-.iic lissvie detiuiug lUo "laud-units; B, The lymph sinusoid appearing as open inter- 
follicular ^paccs ; C, The central intralobular lymph channel communicating with the 
lymiih jfinuioids ; 0, The interlobular tibrous-tissue stroma in which run the interlobular 

VC-NrOls. 


rule, liowcver. the solid core of the epitheliimi columns is replaced either by 
an accumulation of secretion on the one hand, or of colloid on the other 
hand. Although these events do not alter the essential structure of the 
eohuuus, they do alter their appearance on section, and suggest a follicular 
natvwe for the tissue. This has led in the past to a description of the thyroid 
gland as being a eollcetiou of independent foUides, and it must be admitted 
that, were the phase of colloid storage alone studied, such a simple conception 
.>f the gland mechanism would appear to suffice. If, however, all phases of 
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function are to be reconciled, a larger area, and a design of greater intricacv 
than the simple follicle, must be ascribed to the unit of function in 
thyroid gland. 

The Gland-unit . — The simplest comprehensive grouping. of tissues in tlie 
thyroid gland is the ‘gland-unit’. A gland-unit consists of an endothelial- 
lined cavity enclosing coiled colmnns of epithelium accompanied by a basket- 
work system of capillaries. These capillaries enter the endothelial sac at its 
hilum, where they take origin from the intralobular capillaries {Fig. 285). 
The endothelial sac itself is an extension of the perivascular lymph channels 
which accompany the intralobular capillaries. The sac thus encloses a lymph 
space. 

Such an association of structures recalls the liver. The gland-unit of the 
liver is an endothelial-lined sac, the portal blood sinusoid, in which lie columns 
of liver epithelium enmeshed in a plexus of Kupffer Ijmiph capillaries. 

In the thyroid gland, as in the liver, the endothelial sac is not always 

a mere potential space. Between 
the columns of epithelium, separat- 
ing them one from another, there 
is often to be seen a thin, fluid 
non-colloid, lymph-like matter [Fig. 
285). {See also Hiirthle,^ Matsunaga,* 
McCarrison,® and others.) Matsunaga 
had injected areas of this lymph 
sinusoid, which he calls a ireri-epi- 
thelial space. Moreover, both in the 
human foetus and the adult, this 
space is frequently occupied by 
lymphocytes. We have been able 
to trace the contents of the space 
to the perivascular lymph channels 
within the lobule, and beyond this to 
the lymph spaces of the interlobular 
interstitia, and thence to the hiliiin 
of the gland. Thus the sac in which 
the epithelial columns and their 
capillaries lie is an extension of the lymph system, and may be called a 
lymph sinusoid. 

Enibryology and Comparative Anatomy . — ^We may now turn to studies 
in the embryology and comparative anatomy of the thyroid for further evidence 
in support of such a construction in the gland. . 

The thyroid epithelium in the embryo appears first as an undifferentiate 
• mass of multinucleated protoplasm {'‘Anlage’) {Fig. 286). According to t ie 
latest work of Norris,® which we can corroborate, within this mass of P‘'° ° 
plasm there appears a number of vacuoles ; Norris, following the fate o t lese 
vacuoles, discovers that they ruptm’e on the periphery of the Anlage. 
thus form a series of peri-epithelial spaces between the thyroid An age aiu^ 
the surrounding connective tissue. Into the peri-epithelial spaces so ^ 
the special thyroid blood-vessels grow and spread themselves o\ei 





Fig. 28G. — Drawing from human fostal thyroid 
{after Norris)^ showing method of formation of 
peri-epithelial spaces into which grow tlie tliyroid 
capillaries. A, Undifferentiated mass of multi- 
nucleated protoplasm — the thyroid Anlage ; B, 
Peri-epithelial space ; C, Interstitial cells giving 
origin to thyroid capillaries ; D, A vacuole before 
rupture. 
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developing epithelium. Much later, iu the eolumn-like outgi-owtlis 
hum acciuuulations of secretion gi'’c u, 
follicular appearance to the epithelial tissvve. 

The peri-epithelial spaces of the embryo, 
therefore, would seem to he the forerunners 
of the IjTuph sinusoids of the fully developed 
thyroid gland. 

Comparati\'e anatomy affords similar 
evidence. We are deeply indebted to ilr. 

Burne, Physiological Curator, Royal College 
of Surgeons of England, for the favour of 
anticipating the publication by him of the 
following facts. By injecting and tracing 
the hnnphatic system in adult angler fish 
(Lophius phcatorhts), !Mi-. Burne has de- 
monstrated the existence in the neck of a 


of exjithc' 



large ventral lymph sac* {Fig. 287). Our 
interest lies in the fact that in the wall of 
this lymph sac is set the thjuoid gland. 
The thyroid follicles project into the lymph 
sac, or into bays formed by its reticulation 
{Fig. 2SS). The follicles are often stalked, 
lloating at anchor in the fluid contents of 
the sac. Furthermore, the epitheliunr of the 
follicles is in direct contact with the contents 
of tlie lymph sac, e.vcept of course whei-e the 
blood capillaries may intervene (Fig. 289) 


Fic. 287 . — Photograph oi drawing 
by ifr. Burne. R.C.S. Eng., of the thj'- 
roid body of adult angler fitsh, opened 
from the ventral surface, showing the 
central lymph sac, X, which has been 
opened to show the I’mier surface with 
its reticulations upon which lies the 
thyroid tissue. A, Hj*pobrancIiiaI ar- 
ten.' : B, Afferent brancliial artery II 
and III : C, Afferent brancliial arterj* 
I ; D, Lymph channel from ventral 
brancliial sinus to the thyroid I3^nph 
sac : £, Lymph channel from ventral 

surface of intermandibular space ; F, 
Lpnph cliannel leading from thyroid 
sac to inferior jugular vein, G. 



jiJiS y-WaU of the ventral lyinph sac of 
aUviU auglor li^h. >ho\viiR; columns of thvroid tis 
prujLvtin;; into the lymph cavity ami :hu^ doatim 
the lymjth UM‘h. (x 40.) • 
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Thus embryologic and comparative morphology afford fui'ther substantia- 
tion of our concept of the thyroid gland-unit being fundamentally associated 
ivitli the lymphatic system. Thus ive conclude that the mo)~phological unit 
of the thyroid gland is a lymphatic sinusoid containing coiled columns of epithe- 
lium xuhich are enmeshed in a bashet-rcorh of specialized blood capillaries {Figs. 
290, 291). 

Descbiptiox or Fig. 290, 

1 . Diagrajiimatic representation of an isolated gland-umt of the thjToid organ. 

A, Fibro-clastic tissue capsule, partially removed to show the interior of the gland*uiiit , 

B* Intralobular blood-vessel, surrounded by C. the intralobular perivascular l^Tuphatic 
plexus, which expands to become D, the serous cavity of the ljunph simisoid, in which lies E, 
the coiled and convoluted epithelium, enmeshed in F, the specific capillary'’ plexus, which is 
an extension of the intralobular blood-vessels. 

2. Schematic presentation of a section of a gland-unit, illustrating the blood-vascular 
arrangements. I, Anastomotic basket-work of capillaries stretched between H, the com- 
municating capillaries which arise from G, concomitant capillaries which run in the length 
of E, the epithelial columns (seen in section) lying within D, the serous cavdty of the lymph- 
atic sinusoid. C, Intralobular lymphatics. B, Intralobular blood-vessels. A, Fibro-elastic 
tissue capsule of the gland-unit. (Diagram taken from the author’s original paper in the 
Journal o/ PatholoQ^j and Bactcriologu.) 


Simeture of the Lobule. — If the thj’Toid gland be constructed on the basis 
of the gland-uiiit, we find that a number of units are collected together by 
strands of interstitial connecti\-e tissue to form a lobule. The lobules are 


peculiar in that, altliough true blood-i 
interstitia surrounding them, all the 
intralobular vessels are simple endo- 
thelial vessels. They are provided 
with no support otlier than that of 
the fibro clastic tissue capsule of the 
gland-units between which they lie. 
It follo'xs therefore that, icithin the 
hijroid lobule, artery and vein are 
indistinguishable. 

Furthermore, within the lobules 
there exists a central lymph channel 
common to the contained gland-units 
{■■iff Fig. 2S5). This central Ij-iuph 
ehannel has much the same relation 
to the lymiih sinusoid of the thyroid 
gland as the hepatic vein has to the 


•essels (intei'lobular vessels) run in the 



portal blood sinusoid in the liver. 

1 lie lobules of the gland are 
boimded by an ample fibrous-tissue 
stroma in which arteries, veins, and 
1\ mphaties run to and from the 
lobules and their gland-units. Tliis 

The 

whid'su^;;;- 


Fic. 291. — Microphotograph of the 
thyroid gland of a dog, taken from the 
trork of Haiited, ISSS. One gland-unit is 
seen surrounded by its fibro-elastic capsule. 
Tlitee others partially occupy the field. All 
the gland-imits are ‘in the secreting stane 
of function, (x220.) ° “ 




47,2 THE BEITISH JOUENAL OF SUEGEEY 

In most glands the hilum is a very clearly defined zone situated on tlio 
mesial or tracheal surface of each lateral lobe. It is set nearer the posterior 

margin of the tracheal surface of the lobe (/.’/.i 
292). At the hilum a marked condensation of 
fascial tissue occurs, forming a firm band extend- 
ing from the hilum to the thyroid and the cricoid 
cartilage. This ligament was described by Berry,' 
and shown by him to be of the nature of a sus- 
pensory ligament for the thyroid gland. Associated 
with this condensed 
tissue are the bundles 
of the recurrent laryn- 
geal nerve running to 
their termination in the 
larynx. This ligament, 
together with sonre 
muscular slips on the 
anterior surface of the 
thyroid lobes, ensures 
the movemeirt of the 
gland with the larynx, 
while at the same time 
it permits considerable 
movement of the gland 
on trachea and larynx. 

This latter movement 

is liable to early inter- 
ference in malignant 

iirfiltrations, aird in cer- 
tain specific fibroses in 
pathological states of 
the thyroid gland. 

Thyroid Arterial Supply. — The functional 

arterial supply to the gland enters each lobe at 
the hilum {see Figs. 309, 310), from which it can 
be traced to the capillaries. This functional 

arterial supply is derived from the four or five 
terminal branches of the inferior thyroid artery. 

These are joined either by an inconstant anasto- 
motic branch, or sometimes by a laryngeal branch, 
of the superior thyroid artery {Figs. 292, 310). 

As a rule the anastomotic branch is insignificant ; 
in rare cases, it constitutes the largest source 
of arterial blood entering the hilum. I/i any case, 
however, the blood supplying the functional gland- 
units enters the lobe at the hilum. 

What, then, is the pu pose, for the thyroid ... fnmotic 

gland, of the sui^erior thyroid artery, apart from its insignifican anas 


Fig. 292. — Posterior view 
of right lobe of liuman tliyroid 
gland in situ (half oesophagus 
removed), to show the struc- 
tures in tile hilum of the thy- 
roid lobe. A, Parathyroid body ; 
B, Thymic nodes ; B2, Thymic 
node fibrosed ; C. Laryngo- 
oesophageal branch of inferior 
thyroid artery ; D, Anastomo- 
tic branch from superior thyroid 
artery ; E, Parathyroid artery ; 
F, Becurrent laryngeal nerve. 



Fig. 293.— Drawing of an 
injection of the carotid artcri 
in the human cadaver showing 
the free passage of the injection 
mass into the superficial tli.v- 
roid venous plexus and thyroiil 
veins. Note the in 3 ignilic.in 
branches of the superior thyron 
artery passing to the fa^ci 
capsule, and the absence of an 
largo branch of suppl.v to 1“° 
depths of the thyroid gland. 
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supply to the inferior thyroid artery ? Injection of this vessel indicates that 
it supplies twigs to the interstitial-tissue septa from the surface of the gland : 
these are largely distributed to the anterior and lateral sm’faces of the gland 
(Fig, 293). The suggestion is that the superior thru'Did artery has a certain 
nuri-ient function to^the interstitial tissue, recalling the distribution of the 
hepatic artery in the liver. 

There is to be noted one other peculiarity of the vascular suppl 3 ^ In 
nine cases out of ten, attempts to inject the superior th\nroid r essels in the 
living animal as well as in the cadaver result in the injection mass readily 
passing to the larger surface veins {Fig. 293). It fails ahnost completely to 
jiass through the intimate capillaries of the gland-unit. It would appear that 
there is a "shunt circuit’ in the interstitial tissue of the organ — a mechanism 
M-hercb}’^ physiological necessity determines the route trai'ersed b}’" the blood. 
It it as well to recall the weighty speculative conclusions that have been 
drawn from the measurement of the blood-volume issuing from or entering 
tlie thyroid arteries. Such measurements may refer to blood that has never 
been ui contact with the thyroid parenchjnna. This ‘shunt circuit’ may 
cxiilaiu the comparative freedom of the gland from gi-oss infection, and may 
account for the anomalous result of perfusion experiments. 

As to tlie significance of this free 
arterio-venous anastomosis between 
the thyroid arteries and the \"olumin- 


ous thyroid venous plexus we vejiture 
no opitiion. The old anatomists sug- 
gested a blood reservoir, and Barcroft’s 
interesting work on the spleen,® and 
tlie recent observations on plethora 
(Trunecek®) niaj' revive the specula- 
tion. There is still much to learn 
concerning the blood-vascular s_ystem 
of the tln'roid apparatus. 

The Thyro-thymic Lymph-vascu- 
lar Connection. — Far more important 
is the lymph-vascular system of tlie 
thyroid apparatus. This desen'es the 
closest studs'. It is a difficult sub- 
ject, since complete injection of the 
lynpihatics has not yet been achieved. 



Fig, 294. — ^Cross-section of a dilated 
lyinpluitic channel lA) in the stalk of the 
adult human thymus. B, Tliymic tissue. 
^ X «Jo,) 


I'ortnnatelv the continued activity' 

ol the glaiul itsclt provides us witii a means, laborious in the extreme ot 
tracing the continuity, if not the course, of the hmiphatic svstem. In a 
previous eoiiiinumcatioii we pointed out the association of congestion of lymph 
m the tliyroid .sinusoids and lymph chaimels with similar accumulations in 

This lymph has a tendency to 
• .1 ' ^ oiahxed dilatations, or pseudo-evsts, occurring most fi-equently 

in the region ol tlie hihim. Surgeons and embryologists are familii with 
these ciulo hclial-lmed pseudo-cysts, which are so earilv distiimuishS frorn 
rysts hy tlic.r steel-grey glistening endotheliai membmne, and S 
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general by the fluidity of their contents {Fig. 294 ). Quite commoiilv 
a series of cysts of this description can be followed almost in sequence 
from the hilum of the thyroid into the upper pole of tlie thymus aloiw 
the so-called stalk, or ligament, of the thymic lobe {Fig. 295 ). Iiiclcc(f 
these varicosities often extend into the substance of the tliynius in 

the mediastinum {Fig. 295 ). The 
region of distribution of the lympli- 
cysts coincides with the region of 
distribution of thymic tissue from the 
hilum downwards into the medias- 
tinum. That isolated, as well as 
compact, masses of lymph tissue in 
this region are thymic tissue is demon- 
strated by the finding, even in tlie 




Fig. 295. — Drawing of thyroid and 
thymus showing the cord of lyinpliatics 
(Piersol’s ligament) which extends between 
the two structures. Note the cystic disten- 
tion on the course of tlie leash of lymphatics. 
Both leashes have undergone fibrosis, caus- 
ing thorn to stand out as depicted here. 

A, Thyro-thymic ligament, showing a series 
of dilated lymph channels in its course ; 

B, Lobes of thymus. 


Fig, 29G, — ^Drawing of dissection from 
fcetus, made by Sir Astloy Cooper, showing 
the stalk of the thymus, which ho deiuoa- 
stroted to bo absorbent vessels connectcil 
with the thyroid lobes, {Specimen 3730 D., 
H.C.S. Museumy London.) 


hilum of the thyroid lobe, of charac- 
teristic Hassall corpuscles. 

Careful dissection of the stalk 
of the thymus reveals the fact that 
it takes origin in the iiiliim of the 
thyroid lobe. This stalk, w’heii it is 
well defined, is seen to be composed 


of vessels ■which have all the charac- 
teristics of lymphatic vessels {Fig. 296 ). Lymph is encountered in the cliamicls. 
Frequently the comjaonent lymphatics, with care, can be dissected from tlie 
lateral surface of the trachea {Figs. 297 , 298 ), upon ■which they lie, and tiacc( 
to their origin in the hilum of the thyroid gland. The leash of lymph-\ esse s 
is always most prominent anteriorly, where it emerges from beneath t ie 
lower pole of the thyroid lobe {Fig. 297 ). On the other hand, these lymp i 
vessels may not be collected together into a cord or leash, hut may spreae 
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over the tracheal surface of the thyroid lobe and run down almost independ- 
ently into the thymus. Thus it seems clear that there is a very definite 
13 'mph sj^stem which emerges at the hilum of the thyroid and passes directlj' 


into the Ijnnph spaces of the tlymic nodes. The 
sinusoidal Ijmiph and migrating Ijmiphocjdes from 



of 


Coufiriuation of this 
cancer of the thyroid 


special hmipliatie system is 
examined post mortem. In 


obtained from 13 cases 
none of these cases were 
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the lymphatic glands of the neck, even those associated with the lower pole 
of the thyroid lobe, involved by the extension of the growth. In 9 of the 13 
cases, however, a direct spread into the thymic tissue could be traced from 
the interstitial tissue lymphatics and from the invaded sinusoids (Fig. 29!)). 
This presence of a leash of lymphatics and thymic tissue in the fascia lyini' 
between the trachea and the thyu'oid lias a most important bearing upon the 
direction of spread of cancer of the thyroid gland, and also upon certain 
other jiathological conditions in ivliich fibrosis may result in adhesions 
between the thyroid and the trachea upon which normally it moves freely. 

It is generally accepted that, apart from these deep lymphatics, there 
are concomittant lymphatic vessels emerging ivith the veins on the surface 
of the gland. We have been unable to trace this system ourselves by the 
means at our disposal, but we do not doubt its existence. 

IVe are concerned only to 
point out that anatomical, 
physiological, and pathological 
evidence is available to show 
that the thyroid and the thymus 
are directly and intimately con- 
nected through the medium of a 
system of lymph-vessels, xohich 
emerge from the region of the 
hilum of the thyroid and enter 
the thymus at its upper pole. 

Sir Astley Cooper,“ speak- 
ing of the cervical pole of the 
thymus, says, “ I have gener- 
ally seen it joined by vessels to 
the thyroid gland ”. Elsewhere 
he defines the arterio-venous 
connection, and makes it clear 
that these uniting vessels are 
‘ absorbent ’ or lymph vessels continuous with the central reservoirs or duets 
of the thymus, and contain ‘chyle’. In the calf he succeeded in some 
measure in injecting the ‘absorbent’ vessels, and to-day some of his speci- 
mens are to be seen in the Museum of the Royal College of Surgeons.* > v 
are thus presenting a confirmation of work published as long ago as 1832 y 
a distinguished Fellow of this College. 



Fig. 299. — Sliowing tlio thynuis invaded by cancer 
cells. From a case of carcinoinu of the thyroid gland. 
A, Malignant cells ; B, Hassall corpuscle ; C, Fat tis- 
sue. ( X 100.) 


THE THYMUS. 

Microscojiic Anatomy The thymms is a gland composed of endothelium. 

The endothelium is arranged in lobes or nodules, the individual cells o 
w'hich also form the avails of a complex aggregate of venous and lymp m ic 
capillaries. These lobules are held together extremely loosely in a de ini e 
capsule, very few strands of w’hich penetrate into the substance o >e 


* Nos. 3730X, 3730.XA, Jluseum, Royal College of Surgeons, England. 
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1 .A Tn mnn in these strands of interstitial tissue are to be found the 
t^ical Hassall corpuscles. The thymic gland as a whole has a very poor 
arterial blood-supply Such is the basic structure of the thymic tissue. 



Fig. 300. — Section through the body oi 
the tltyrnu'9. The uiijcture of vesiculated lat 
tissue and ]>nnphocytes represents t>vo phases 
in the physiology of the gland. ( X SO.) 


Fig, ‘301. — Showinc the endothelioid or 
granular lat-phase in'^the human thynuis 
gland. Xoie the large granular endothelioid 
cells and the relative diminution in Unnpho- 
cytes in the surrounding tissue, i X 170.) 


The thymus is modified as regards its appearance by the physiological 
demands made upon it. This liability to vai’iation, or metatrophy, is charac- 
teristic of the thymus and ceidain 
otlier endothelial glands. The 
morphological picture of the met- 
atvophy of the thymic gland 
c.shibits three varieties : (1) A 
lymphocytic variation {Fig. 300); 

(2) A granular or lipoidal fat 
variation (Fig. 301) ; (3) A \ esi- 

ciliated fat variation (Fig. 302). 

Tliesc jiictures of the iihysiological 
changes arc similar to those de- 
scribed by Giillaiuh^ and later by 
JoIP- ill the so-called secondary 
lyinpliatic glands. Tliey describe 
tlie conversion of vesiculated fat 
tissue into tissue bearing lympho- 
cytes. and even going on to form 
the endothelial genu centres under 
the inllucnce of activity in the 
'.nljneeut ({ircfonucd) lymph glands. 

It will be seen therefore that the thymic gland is not exceptional in raani- 
lestmg great differences in appearance in the course of its activity. 



Fig. 302, — Sections through another part of the 
thymus showing the tat phase. Endothelioid cells 
and lymphocytes are relatively few in number, their 
place being taken by vesiculated fat. (:< 1S5.) 
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The vesiculated fat phase is the one commonly found in the adult 
This fact explains the common view that the thymus suffers atrophy in'earlv 
life. Apart from this, however, Hammar^® has amply demonstrated that 
the typical lymphoid phase can be found at all ages in the human thymus. 

The thymus may thus be described as an endothelial gland peculiarly 
associated with the venous and the lymph-vascular system. From its 
dynamic features it is definable as a lymph fat gland.* We thus present a 
confirmation of the work of Kolliker, Toldts, Pende, and A. Kohn.i^ Wc 
have shown elsewhere that the lymphocytic activity occurs when the thyroid 
gland is most active,^ and we look upon the thymus as a tissue which modifies 
the secretion, and stores any excess of secretion, of the thyroid gland. I 


PARATHYROID BODIES. 

The identification of jiarathyroid bodies is always a matter of diflieulty. 
They are most frequently confused with nodes of thymic tissue (see Figs. 

809, 310). The Hassall corpuscles, 
when present, serve to identify thymic 
tissue. We have found them present 
in nodes of tissue selected as repre- 
sentative parathyroid bodies. Except 
for the presence of the Hassall cor- 
puscles, it is often difficult to distin- 
guish between the endothelioid phase 
of thymic tissues and parathyroid 
tissue. 

Parathyroid tissue is, in our e.K- 
perience, only typical when its tubular 
structure is apparent, M'hen the tissue 
is compact, and has a definite arterial 
blood-supply. Apparently the para- 
thyroid tissue can be scattered widely 
as microscojoic fragments in the hilum 
of each thyroid lobe. When a parathy- 
roid body is compact, the best guide 
to it is the parathyroid artery, which 
is a considerable vessel (Halsted*®). 
Thymic nodes, on the other hand, 
have a trivial arterial supply. It 's 
also to be remembered that the parathyroid tissue is often embedded in 
masses of thymic tissue, so that almost any ■well-formed nodule in the hilum 
of the thyroid lobe may prove to be parathyroid (Fig. 303). 

As a compact body the parathyroid seems to be the site of termination 
of a direct branch of the sy^mpathetic nervous system (Fig. 304). Usiia y 



Fig. 303. — Drawing of a section of 
human paratliyroid fixed and stained by 
the author’s technique. Tlie parathyroid 
body is shown together with the lymph 
tissue which by the presence of Hassall’s 
corpuscles (A) can be recognized as thymic 
tissue. This was taken from the region of 
the hilum of the thyroid gland. 


* It is perhaps appropriate to refer here to the recent work of Cramer an ^ ^ 

certain ‘lipoidal fat glands’, in that they present metatrophic features conipa . 
those found in the thymus. r . . . rid’ for 

f An alternative to this is that the thymus is the storehouse of lau nia e 
thyroid activity. 
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Fig. 304.— SIioTrjDg a branc)i of t}je cen’ical 
sympathetic lying alongside the parathyroid 
body prior to the distribution of its filaments 
in the substance of tlmt organ. A, Sym- 
pathetic ; B, Parathyroid. (X75.) 


the branch is derived directly from tire superior or middle ganglion, although it 
may reach the parathjToid body through the medium of the very complicated 
plexus situated in the fascia on the 
posterior surface of the thjn'oid lobe 
{Figs. 309, 310). However the branch 
arises, it is frequently ganglionated. 

The ganglion may be on the nerve as 
it enters the paratli 3 n?oid bod)*^ with 
the artery {Fig. 305), or it maj' be 
embedded in the cairsule of the para- 
thyroid bodjn The parathyroid bodjn 
therefore, like the suprarenal and 
pituitary bodies, seems to be closelj' 
associated with the sjmrpathetic ner- 
vous s\"stem, and deserves special in- 
vestigation from this point of rdew. 

The parathyroid bodj- has a 
second feature worthr' of note. This 
is the essential tubular arrangement 
of the parenchj'nia. Under normal 
conditions evidence of this is found 
in an occasional tube containing the 
Iluid, Ijmrph-like material {Figs. 306, 

307, 308). When this appearance is prevalent in the parathyroid tissue, it is 
definitely associated with secretory activity in the thyroid tissue, when the 

tissue is stained b}' the author’s 
technique.- The same type of 
fluid, and occasional^ Ijonpho- 
cytes, occupy botli the tymph 
spaces of the tlijToid gland and 
the tubes of the parathiToid bod3n 
In extreme degrees of parath 3 'roid 
activity it woidd seem possible to 
trace the continuit 3 ' of this fluid 
substance from the tii 3 U-oid to the 
parath 3 Toid. This fluid in the 
parath 3 T:oid body has in the past 
been taken to impty the identit 3 ’ 
of the th 3 Toid and parath 3 T.-oid 
epithelium. This we have alread 3 " 
demonstrated not to be the case^ 
Further, in the literature it is 
generally conceded that the con- 
tent of the paratli3Toid tube is 
. , , , . not true colloid, but a thin granular 

luul lymirb. Hus Me identify with secre/ion in the lymph spaces of the 

iil?’’?; parath.vroid in man seems to be constantly associated 

one or more thymic nodes which participate in changes occurrincr in 
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the parathyroid. Extreme degrees of hypertrophic 
tissue (so-called hyperplasia) may coincide with the 


activity of the 
fairly complete 


thyroid 

conver- 



Fig. 30G, — Illustrating the general struc- 
ture of the human parathyroid, showing the 
endothelial stroma enclosing the tubulate 
lobules of the parenchyma, (x 150.) r j 



Fig. 307. — Human parathyroid gland, showing 
tubular nature of its structure. Two tubes nro sliown 
containing material similar to the secretion procluml 
in the thyroid during secretory activity, (xl80.) 


Sion of the parathyroid body into a mass of follicular tissue (Fig, 308), 
This occurs in the embryo with great frequency, and in the adult occasion- 



Fig. 308. — The same parathyroid body as in 
307, stained by author’s technique. The 
appearance of follicles and the refractility of 
their contained material suggest thyroid tissue, 
but the epithelial columns contain no central 
microcapiliary system shown in all thyroid tis- 
sue stained with this technique. (Xl85.) 

the parathj'i’oid and thyroid glands 
some common purpose. 


ally, and it is a mistake to look upon 
these conditions as pathological. 

It will be seen therefore tliat 
either the parathyroid tissue concur- 
rently with the thyroid tissue accumu- 
lates secretion, or that the parathyroid 
body receives from the thyroid gland 
some of its secretion en route to tlie 
special thymic nodes to which the 
parathju’oid is attached. We aclojit 
the latter point of view, because we 
have not been able to find fiuid accu- 
mulations in the ’parathyroid in the 
absence of secretory activity in the 
thyroid gland. 

Further, lymphocytes are pro- 
duced in the thyroid gland during 
secretory activity, and can be traced, 
via the perivascular lymphatics oi tlic 
gland, into the tubular structures of 
the parathyroid body. 

The conclusion we reach is that 
■ork hand-in-glove in the execution of 
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SUMMARY OF ANATOMICAL CONSIDERATIONS {Figs. 309, 310). 

1. A lymph sinusoid is described as the basic architectural feature of 
the thvroid gland. Its physiological morphologj’ is explained. 

2. The conception receives support from studies in embryology ana 

comparative anatomy. 

3. The functional arterial sup- 
ply of the thyroid enters the gland 
at the hilum : it is derived from 
the inferior thjToid artery. 

I. A subsidiary arterial supply 
(possibly nutrient) is derived from 
the superior thyroid artery, which 
usually contributes but little blood 
to the functional gland-units. 

5. A ‘shunt circuit’ vascular 

mechanism is shown to exist in 
the thyroid gland. / 

6. A thp'O-thymic leash of 
lymphatic vessels is demonstrated. 

This is shown to arise in the hilum 
of the thyroid and to pass down, 
on the anterolateral surface of the 
trachea, into the thymic lobes. 

7. Lymph drainage of the 
thyroid is discussed, and it is sug- 
gested that the thymus gland is a 
reservoir for thv'roid products. 

8. The thymus is shown not 
to undergo atrophj' in youth, but 
to persist and manifest a meta- 
morphism CO- incident with the 
nature of the demands made upon 
its function. It is analogous to 
other lymph fat-glands. 

9. The parathjToid body is 
associated with a ganglionated 
branch of the cervical sympathetic 
nerve. 

10. The parathyroid body is 
tubular in arrangement ; at times 



Fig, 309. — Drawing of the fascial bed of the left 
lobe of the thyroid gland to show the relative posi- 
tions of the structures occupying the hilum of the 
thyroid lobe. A, Inferior thyroid artery ; B, Branch 
of the ^inpathetic ner\e;'c. Recurrent laryngeal 
ncr\'e; D, Parathyroid body; E, Lymph-fat gland 
body (thymic tissue) ; F, Thvro-thjTnic leaih of 
lymphatic vessels; G, Thymic” tissue. 


the lumen contains material similar to the Ijmrphlike secretion of the thjToid. 

11. 1 he probability is cbscussed of this material ha\-ing been passed on 
to the parathyroid body from an actively secreting thyroid gland. 

PHYSIOLOGY. 

In our earlier studies of the thjToid apparatus^ we have shorni that there 

^ ccumnlSnr'f T- Sland. One is the passive 

aecumnlat.on of colloid, or colloid storage, the other is the active process 
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frlm seottio a™'" ““ ‘M‘™t 

HurtWe 3 anting in. 1894, recognized that there nere two difiereiit 
processes m the epithelium, each one leading to the accumulation of matcSl 
Yvithm the folhcle. Hitherto his original suggestion that these appearances 



Fig. 31U. — Posterior view c{ 
the thyroid apparatus, showing 
the relations and connections 
of thyroid, parath\Toid. and 
thymus glands. Dra’.rn from 
a dissection. A, The emerrin^ 
plejciis of lymphatics uniting 
tlu-roid and thymus ; B. Tl.e 
inferior thyroid anery breakir..* 
up into its terminal branches 
in the hilum of the gland; 
note the cut cesophageal branch 
and the iriviai auastomoiie 
contribution from the superior 
thyroid artery : C Tl'.e inferior 
laryngeal nerve, ihowing it* 
relation to the posterior bonier 
of the IiiJum of the lobe, tl.e 
inferior artery and its branches, 
and the parathyroid Ivdy ; 
D. Pamthyroid body : e. Tny* 
inic iKxles : F, Symipaibetic 
nerves forming a plexus in the 
fascia over the posterior aur* 
face of the lobe, contributing 
twigs to the gland via the in- 
ferior artery, and a g.ingHona- 
ted branch to the parathyroid 
body*. 


coidd not be reconciled as the expression of one fimction has perforce been 
neglected, and the production of colloid has always been regarded as t le 
end-result of all activity. As long as the simple follicle was accepted as t le 


♦ "Bei der Secretbildung sind nach nieinen Beobachtungen zwci \ eKchic e j . ’ , 
der Secretion zu unterscheiden, namlich (1) Secretbildung des FoUikelepitliels nii - ■ = 

der Zellen und (2) Secretbildung durch fntergang von Zelleii . 
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unit of function, this was inevitable. When, however, the larger area of the 
Mand-unit was recognized as the unit of function, it at once became obvious 
diat colloid and secretion were different substances, and that colloid was not 
the result of activiW in the tissue in their so-called ‘hypertrophic’ state.- 
The Process of Colloid Storage. — We have shown that the accumulation 
of colloid within the epithelial column can be followed from the first micro- 
scopic droplet to the distended vesicle of the normal gland in the colloid- 
storage phase of its activity. In every stage of colloid formation examuied 
histologicallv, the epithelium, the sinusoid, and the endothelium of the gland- 
unit all maintained a perfectly uniform and constant appearance of quiescence. 
Furthermore, in a gland-unit in which colloid storage is in process there is no 
evidence of production of secretion. It would seem necessary for the epithe- 
lium to evacuate the stored colloid and return to the solid form prior to the 
production of secretion in that same gland-unit. This sequence of events 
was first observed in the experimental I’eseai-ches of McCarrison before being 
]uit forward by us. 

The Process of Secretion. — In tliis process every elemeirt of the gland- 
unit takes active part. The epithelial nuclei, the cjdoplasm, and the micro- 
cajrillary system all become laden with granules. This granular material 
ultimately liquefies, and occupies the centre of the epithelirmi, thus forming 
an accumulation or ‘lake’ of secretion in the column. At the same time the 
endothelial cells of the sinusoidal capillaries become laden with granules, and 
a thin fluid and lymphocj'tes appear m the sinusoid itself and m the peri- 
vascular lymphatics surrounding it. 

The picture of a gland-unit in secretion is thus a totally different one 
from that of a gland-unit storing colloid. Xe.xt to a gland-unit which is in 
process of secretion there may be other gland-units in the process of storing 
eolloid.i^ One gland-unit, however, is only occupied in carrying out one 
function at once. It may be argued that, although the two processes do not 
occur together in the same gland-unit, nevertheless the secretion formed in 
one may pass on to an adjacent gland-unit for storage in an altered form 
as colloid. Vi e have not discovered in the gland any anatomical channels 
whereby such transference could be affected. It certainly does not occur 
through the medium of the lymphatic channels. The Ijunph channels and 
sinusoids never contain colloid during the process of colloid storage, while 
the fluid within the sinusoidal spaces during secretion ' has a similarity to 
secretion itself. 

Significance of the Two Functional Cycles.— CoUoid is not secretion. 
It e have already set forth elsewhere^s reasons for the probability of colloid 
being of the nahire of a airiier or vehicle which, like the taurocholates and 
gh cocholates of the bile, is eontinuallv in circulation in the bodv Onlv the 
excess or reserve of bile is stored in the gaU-bladder. We suggest that only 

the icser\e of colloid is stored m the thyroid gland bv the process of colloid 
5»torage. " 

'Y' already described elsewhereis the decades in the life of the 

h^tIu■rnM the main, though never the sole, activity of 

to be the only product of the gland. It is well to remember that at this 




Fig. 311. — Diagrammatic summary of the histophysiology of the thyroid apparatus. 
Ay A gland-unit engaged in accumulating and storing colloid by the process of vesiculation. 
This occurs in defined areas of the epithelial columns, and leads to fragmentation of the 
columns into tense discrete spheroidal vesicles. The ground tissue of the gland-unit appears 
as a pavement of epithelial cells, representing the roofs or floors of vesicles in tangential sec- 
tion. Xo demonstrable biochemical disturbance of the nuclei or protoplasm of the epithelium 
accompanies vesiculation. Such a gland-unit must arise from, or revert to B, the rest phaac 
of the thyroid unit. This phase has long been recognized as the loosely termed * fcetal rcat 
tissue \ It does resemble embryonic thyroid tissue, but it is the common state of the thyroid 
in starvation and marasmus, and may occupy the wliole gland in some normal individuals 
whose turnover is at a low level. The nuclei are orientated in an indefinite manner about the 
central intra-epithelial microcapillaries, in contrast to the regular pavement arrangement m 
the colloid unit. This rest phase always intervenes between the colloid stage and C\ the 
secretory phase. The sequence of events in the transition from rest to activity seems to be 
as follows. The sinusoid opens and contains a fluid and lymphocytes ; the nuclei movo to 
the sinusoidal surface of the epithelial column ; the protoplasm becomes granular and later 
vacuolated ; the vacuolar fluids flow to the central zone, forming a lake (tlie process of lacu- 
nation) ; there is no tension in the cavity so formed. The microcapillaries fill with fluid and 
granules. Secretion so formed is not stored in the follicles, but appears in the lymphatics 
leading from the sinusoid ; in the parathyroid (C’^), where it gains intimate contact with the 
sympathetic nervous system X ; and in the lymphatics leading to the thj’mus, in i » 
induces a lymphoid phase. The thymus can be traced through tliree phases ; a vesicuia c ^ 
fat D), a granular lipoid t,E), and a lymphocytic activity (C“), It is only in the scerckOn 
phase that the co-operation of thyroid, parathyroid, and thymus is evident. 
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acre the gland is devoid of iodine. After birth coUoid storage increases up 
to five years of age, wliile secretion declines. From nine to fifteen years the 
position is reversed ; secretion predominates in the work of the gland, and 
may overshadow the colloid-storage function. Thereafter up to eighteen to 
twenty years, sex determines the picture ; the female presents in the mam 
a secretory picture, and the male in the main one of colloid storage. After 
that age the female approximates to the male tj^pe, except in pregnancy 
and perhaps in menstruation. In his recent book, de Querr ain, speaking of 
secretory activity as ‘hyperplasia’, seems to confirm this distribution of the 
alternation of the two processes ui the gland at different ages. 

The above summarizes the condition in the average individual. It must 
be remembered, however, that tliis average covers very widely separated 
extremes. Every individual seems to be a law to himself in the demands 
made upon the secretory acti\-ity of his thjToid apparatus ; a physiological 
enlargement may be a necessity. We -would remmd our readers that the 
liver, the kidneys, and the lungs — in fact, all the organs — conform to this last 
rule. It is perhaps fortunate that swellings in these organs are less obvious 
than those of the thjToid gland, and that it is thus less possible for the 
uninitiated to measure their varying morphology in pathological terms. 

Before passing on to the clmical application of our work, it is necessary 
to emphasize the fact that any e.xcess of secretion of the thjTroid gland is 
stored mainly outside the thjToid, in the thjnnus, and it maj' be in all lymph- 
endothelial tissue. Normally, at the height of the secreting process, slight 
accumulations of secretion are found in the centre of the epithelial columns 
(lacunation of secretion). Any delay in the evacuation of this secretion from 
the follicles is unusual in the normal gland. Indeed, the whole pathology of 
secretory activity seems to turn upon the failure of the tissues to effect a 
natural re-absorption of the secretion. We rvould point out that, according 
to modern views, a similar failure on the part of kidney parenchjmia to 
rc-absorb is the basic factor in the pathologr^ of nephritis. 

For the clinician the important points to remember are {Fig. 311) : 
(1) That secretion is not colloid ; (2) That intra-glandular storage of secretion 
is rare in the normal gland ; (3) That colloid is a separate entity ; (4) That 
there is an essential need to maintain in the gland a reserve of colloid which 
on demand is free to circulate in the body generally. 

It is possible now for clinical purposes to trace, in the exaggerations and 
disorders of these functions, the significance of certain conmion forms of 
goitre. 


APPLIED PATHOLOGY.* 

A detailed study of the pure pathology of the goitrous thyi-oid gland 
has already been published by us^^ and should be consulted for a fuller 
-t “ physiology and anatomy underljdng the 

n' I characteristic of the ‘ viscerojjathies ’ in General 

that the associated symptom-complex is an e.xpression of the failure of the 


the follow..,^ sections form part of a thesis presented for the M.D. Edinburgh, and 


awanled a gold medal. 

VOL Xllt.— NO. 51. 
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compensatory mechanism. One symptom-complex maj'^ tlnis follow a 
variety of pathological conditions (e.g., in renal and cardiac disease). This 
also appears to be the case in the diseases of the tlm-oid gland. Because of 
this, it is seldom possible to present a satisfactory classification of the clinical 
conditions if the clinical nomenclature of diagnosis is a mixture of ‘pure’ 
and ‘ applied ’ pathology. When a simple constant morbid state undeiiics a 
constant clinical syndrome, pure and applied pathology may coincide ; but 
even under these conditions it is not safe to assume that the patliolonical 
condition in the organ is the etiological factor in the production of tlie 
symptoms — i.e., that one is the cause and the other effect. This is, of course, 
well recognized in the diseases associated with renal disturbances, but is less 
well recognized with the so-called endocrine glands. The fact that insulin 
exercises a profound influence in diabetes has not established the pancreas 
as the primary and onl}'^ seat of the disease of which diabetes is the symptom. 
Any of the many ‘thresholds’, as the physiologists term tliem, may be the 
seat of the damage — the threshold of ‘absorption’, of ‘co-ordination’, of 
‘utilization’, or of ‘excretion’. We are as yet m ignorance of the body 
functioir over 'which the thyroid ajoparatus presides, so that we know notliiiig 
of various ‘thresholds’ of activity and exchange corrcerned. AVithout this 
knowledge we cannot hope to reach a satisfactory understanding of the 
etiology of the diseases associated with goitre. Indeed, we cannot even 
approach the problem until we recognize the foregoing fact, and cease to be 
content with the vague satisfaction provided by the ‘endocrine’ theories. 

DISORDERS OF SECRETION. 

Two disorders of secretion demand particular consideration : (1) Graves' 
disease ; (2) Simple lliyrotoxicosis. 

1. Primary Graves’ Disease. — Graves’ disease is associated with many 
pathological ty'^pes of goitre. Berry,-®’ Plummer, AAfllson, and Bootliby 
have already shown that Graves’ disease proper has a distinctive patholop'. 

'SNe have recently demonstrated that there is one ty]3e of goitre in whicli 
this specific histopathology occupies the ■whole of the substance of the tlryroicl 
gland. . Such a goitre we have termed ‘adenoid goitre’.^’ Clinically, adenoid 
goitre has a 100 per cent coincidence with the full syndrome of Gra\es 
disease. Pathologically, adenoid goitre has a second 100 per cent coiireidenee 
with the absence of colloid vesicles in the gland. 

If we look at the histology of adenoid goitre, three distinct and easi \ 
recognizable stages appear in its progress. In the first stage the tissue is 
uniformly in a state of secretory activity, while the physiological factor o 
vesiculated colloid (i.e., colloid storage) is absent. According to our stucies 
of the normal physiology of secretion, it is essential for the balaiieec ac ion 
of the gland that colloid should chculate through the parenchyma. 
natural to conclude that the absence of any reserve of colloid^ v> ou c in n 
the proper production of secretion: thus secretion produced 
of colloid cannot exercise its normal effect.* The action of sue i a secre 

* This defect, as Boothby suggests, may be due to a lack of a^ aiiablc iodine 
we know the colloid to be associated. 
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upon tJie body is imiDbysiological. The disturbance from a histopathological 
point of view is a secretory dysthju'oidism — a conclusion which has alreadA’’ 
been reached bj'^ many observers on purely clinical grounds. 

There is, moreover, another point of importance in the light of our 
conception of the th>'i-o-th>Tnic mechanism. Post-mortem examination of 
cases of adenoid goitre reveals the fact that, although the thymus is enlaiged, 
at no stage does it contain an excess of lymphocj’tes. It is, on the contiaiy, 
in the endothelioid phase of its physiology. The thjnnic reservoir presumably, 
as indicated by the absence of the lymphocytes, is not being called upon to 
store any excess of the secretion that is so obviously being produced in the 
thvroid gland. This absence of hmiphoid hypertrophy'’ in the thynnus has also 
been commented upon in particular by^ Gebele,-® Halsted,-^ Crotti,-'’ and 
Falta,26 and is still further emphasized by many Continental observers, -who 
separate from true Graves’ disease a ‘thynnic Basedowii’ which has its own 
peculiar pathology. The significance of this abnormal partieij^ation of the 
enlarged thynnus in the inordinate activity^ of the thyroid in Graves’ disease 
with an adenoid goitre would seem to point to the probability^ that all the 
viciously' produced secretion is being utilized as it is produced. In Graves’ 
disease associated with adenoid goitre histopathology' indicates that both 
demand and supply' are exalted to a pathological degi'ee. This would 
imply' that the cause of adenoid goitre lies in some factor extrinsic to the 


tliyroid gland. 

The next stage in the progress of adenoid goitre is the filling up of the 
follicles until, under tlie microscope, they' are seen to be choked with secretion. 
AVhen this occurs the sinusoids become empty', and few if any' lymphocytes 
are found in the gland. This choking of the follicles probably' means the 
forcing of secretion through unusual channels : for example, the blood-channels. 
It is perhaps analogous to the jaundice which follows choking of the bile- 
passages in the liver, or to the uiuemic state which follows the choking of 
the kitiney' in parenchymatous nephritis. Clinically' this second stage is 
signalized b\' the exacerbations of acute sy'mptoms which occur in the course 
of the disease, and which may' decline with treatment by rest. That is to 
say', the exacerbations represent, according to our view, the addition to the 
initial exophthalmic syndrome of a thy'rotoxicosis, which is the result of the 
regurgitation ol secretion from choked follicles, perhaps into the blood instead 
of into the lymph. 


Ihe tliird stage in adenoid goitre begms when a diffuse fibrosis of the 
nails of the sinusoids circumscribes the follicles as an impermeable membrane. 
Ihe blood caiiillaries, however, lie between the fibrous wall and the ‘naked’ 
epithelium. I his renders evacuation of secretion impossible through normal 
cluumels ; the choking of the gland-unit becomes irreversible. The thy'ro- 
toxicosis then becomes continuous, and clinically the disease loses its exacer- 
batu e leatures. This third stage is the one hi which partial extirpation of 
tlie glaiul IS round to be satisfactory. The explanation is that the operation 
removes a mass of gland substance which contains, pent up ndthin its fibrotio 
lollieles, the perverted secretion which is toxic in its action. In this staae 
surgery is ])erfornung more quickly what nature is slowly accomplishing by 
atrophy and exhaustion of the epithelium. t 
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Thus the pathology of adenoid goitre contains for the clinician tlic su". 
gestion that primary Graves’ disease presents the following sequence- (P 
An ‘exophthalmie’ stage; (2) A superadded exacerbative thyrotoxic stai- 
(3) A inore or less continuous thyrotoxic stage proceeding to atrophy and 
exhaustion. Each of these stages has its specific histology. 

Such a sequence of events associated with a typical adenoid goitre we 
would term primary Graves’ disease— primary, in that the cause is'^extrinsic 
to the gland. 

2. Simple Thyrotoxicosis.*— There is a thyrotoxicosis uncomplicated by 
exophthalmos. We think the term thyrotoxicosis (Kocher)^’ is preferable 
to such terms as ‘forme fruste’, ‘ Graves’ disease without exophthalmos’, ‘toxic 
adenoma’, etc., inasmuch as there is a specific pathology underlying the condi- 
tion wherever it occurs. The condition may follow any of the many patho- 
logical changes which give rise to goitre. It has already been discussed as a 
specific part of the pathology and clinical syndrome of primary Graves’ disease. 

In the thyroid gland which is the seat of a progressive fine sclerosis, 
atrophy and degeneration of the gland substance take place. In a var)’ing 
percentage of these cases this loss of gland substance is countered by a 
compensatory hypertrophy of the healthy residuum of the gland. It is this 
residuum of functioning tissue that provides the pathological basis for tlie 
thyrotoxicosis, and not the primary lesion, xvhich is merely destructive. The 
compensatory hypertrophy may be due to excess of su])ply of metabolites 
from which secretion is produced, or to an excess dem.and for secretion; 
neither is absolute ; both are relative to the available healthy gland tissue. 

If attention is focused upon this residuum of gland substance, it will 
be seen that the continual progress of secretory activity may ultimately lead 
to the choking of the follicles with seci-etion ; that is to say, by distention 
of the follicles the sinusoidal space is obliterated. On the assumption that 
was made for primary Graves’ disease, we look to the regurgitation of tliis 
accumulated secretion as the cause of the thyrotoxic symptoms. The funda- 
mental histopathology of simple thyi'otoxicosis is thus the same as that found 
in the second stage of primary Graves’ disease, viz., the accumulation of 
secretion distending and choking the follicles. In primarj'' Graves’ disease, 
however, the condition is general throughout the gland, whereas in simple 
thyrotoxicosis it is a focal one. 

There is a difference as xvell as a similarity between these tw-o conditions, 
for it must be noted that in simple thyrotoxicosis colloid does not disappf^tn' 
from the gland as a whole. It appears therefore that the overw’orking of t le 
residuum of the tissue can lead to a choking of the follicles with secretion, 
and to a vicious resorption of the contents even in the presence o a su i 
ciency of colloid. Clinically the condition is associated with into.xiea loiv 
and generally xvith goitre. The condition, more often than not, stops sior 
at the thyrotoxicosis, constituting the so-called ‘ toxic ^ adenomatosis 
Plummer-® or the ‘ interfollicular adenomatosis’ of Goetch.^® 


* The word toxic is used here in a general rather than in tlie specific seib 
bacteriologist and pharmacologist. 
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Obstruction to the normal outflow of any excess of secretion is the 
frnidamental pathology of simple thyrotoxicosis. On this basis a mechanical 
obstruction may occasion this result, and it may be that a smiple tunietac- 
tion, by its bulk or its disposition withm the gland, can result m simple 
thyrotoxicosis — toxic adenoma, or, as it would more accurately be describe , 
adenoma complicated by thjT:otoxicosis. 


Secondary Graves’ Disease. — Secondary Graves’ disease is an immediate 
or remote sequel of a simple thyrotoxicosis. 

The basic pathology of secondary Graves’ disease is the same as that 
of simple th3Totoxieosis, in that it is the result of a compensatory h3rper- 
troph}’’ in the functioning residuum of a gland which is the seat of some 
diffuse destructive lesion. Thus, like simple thjTotoxicosis, it represents a 
condition of affairs in which the effective or normal production of secretion 
is interrupted. In the course of the progressive condition, the hypertrophic 
residuum of tissue itself suffers from a fibrosis. This fibrosis is essentially of 
a different order from the prlmarj’' lesion in the gland. It is the result of the 
overworking of the functioning residuum of thjwoid tissue, and is of the order 
of ‘strain fibrosis’ described bj' Adami.^* It is of the intimate varietj*' which 
penetrates into the gland-unit and insinuates its fibres between the epithelial 
and endothelial surfaces of that unit. This results in the production of a 
fibrotic Avail about the follicles. The strain of overAvork has been operating 
on the Avhole residumn ; colloid-storage areas and secreting areas ahke are 
obstructed, so that colloid also becomes pent up AVithin the fibrotic vesicles 
of the residuum of tissue. Colloid, therefore, though obAUously present in 
tile gland, is nozu rendered unavailable for the purpose of function and circula- 
tion. We return thus, but bj’’ a different route, to the condition of affairs 
that Ave have demonstrated in primarj'- GraA'es’ disease — namety, the presence 
of pent-up secretion Avithin the epithelial columns, and the absence of circula- 
ting colloid. The difference betAveen the primarj^ and secondary Graves’ 
diseases is that in one the histopathologicai condition in the gland is general, 
Avhile in the other it is focal. 

Natuvalh' in all cases clear lines of demarcation betAveen the individual 
CA’ents in the sequence Avhich leads to secondarj’’ GraA'es’ disease cannot be 
seen. For example, in secondarj' Grav'cs’ disease of the j'oung, an early 
‘puberty goitre’ can induce a perifollicular fibrosis. We hav'e seen that the 
pIiA'siological demand for secretion in the female at tliis age is considerable. 
Ihe rcsithiuni of the gland niaj' therefore be compelled to undergo an. 
extreiueh' rapid liAqicrtrophA', so that the prelimuiary thyrotoxicosis is masked 
by the vapidity of the progress of the disease. As a contrast to this, the 
secondary Graves’ disease of the senile period (e.g., menopause) usually has 
Acais ot simple thyrotoxicosis before exophthahnos ensues. 

In a well-marked case of secondary Graves’ disease this sequence of 
events is in marked contrast to that of prunary Graves’ disease, in AA'hich 
the exophthahnos occurs conspicuously earljq and toxic sAmiptoms folloAv 


are 


I’athology suggests that the main features of secondary Graves’ disease 
(Ij A preliminary cxacerbative thyrotoxicosis; (2) A chronic, or 
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continuous thyrotoxicosis ; (3) The supervention, at a later date o 
exophthalmos to eomplete the sjmdrome. This is the inverse sequence to 
that of primary Graves’ disease. 

Discussion.— The pathology of function of the thyroid gland is identical 
in Graves’ disease, whether this be of the primary or secondary variety, and 
wherever it be found m goitrous eonditions.^^ 

If the morphological appearances of the thyroid tissue in the two diseases 
be examined, this identity is not apparent. In the gland of primary Graves' 
disease (adenoid goitre) no colloid can be seen hr the tissue, while in secondarv 
Graves’ disease (mtralobular fibrotic goitre) varjdng amounts of vesiculated 
colloid can alw'ays be found, but each r-esicle is smTOunded by a fibrotic wall 
which renders the colloid of no avail from the point of view of function. 
Thus in both tjqres of Graves’ disease the disorders of function in the gland 
are the same, and consist in a perversion of secretory activity together with 
an absence of colloid capable of circulation through the gland. In neither 
case is the disorder of the nature of a ‘ Inqoerthyroidism ’. 

From our observations of the pathology of the two conditions, we are 
driven to the conclusion that the essential difference between primary and 
secondary Graves’ disease is to be found in a critical examination of the 
relation of the demand made upon thyroid activity to the capacity for 
response in that tissue. In pi-imaiy Graves’ disease we must postulate an 
initial inordhiate demand made by the body generally upon a normal and 
willing thjwoid gland, while in secondary Graves’ disease the condition is one 
of a normal demand made upon a previously injured th\Toid gland. From 
Avhat direction the insatiable demand upon the thyroid in primary Graves’ 
disease comes we are quite unable to state, and cair but suggest that the 
demand arises in some metabolic disorder analogous to, and as intricate as. 
that which underlies the disorder of carbohydrate metabolism in diabetes. 
We would suggest that this possibility in itself should be sulficient to cause 
the plysician to return into the field of tlm’oid disease, and renew his attack 
upon its early manifestations. 

It is to be noted that the lesion in secondary Graves’ disease does not 
preclude the possibility of a sufficiencj'^ of colloid somewhere in the body, 
though this has not yet been demonstrated. It mav'’ be that iodine meta 
holism is stiU possible outside the thjToid gland, as Boothb}' suggests. 

With regard to the underl 3 'ing cause in the thvnoid gland which nlti 
matel}’^ makes the onset of secondary Graves’ disease j)ossible, we are equall\ 
iminformed. The pathologj'^ of the condition is analogous to that of chronic 
interstitial nephritis. Thus, in this branch of thvToid disease also, it is to 
the clinician that we must look for an elucidation of the earlier lactors in t le 
etiology of the disease, . 

In these conclusions, based upon histopatholog\', lies a satislactorv sU ) 
stantiation of the work of the Ma^'O Clinic. Plmmner, lA ilson, and Boot i . 
seemed to have reached a similar, if not identical, differentiation of the t_\it 
of Graves’ disease from the clinical and pharmacological i)oiut of \ ieu - 

It will be seen that in all these conditions the basic jrathology 
disease and thjn-otoxicosis implies a degree, it may be a considera r e oin, 
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of lujpoihijroidism^^ (not hja^erthyroidisni) in the presence of the djjstlujroid- 
ism.^ That is to say, there is an insufficiency as well as an inefficiency oi 
the secretion. 

Goitrous Tachycardia.— Thyvotoxicosis we have seen to be a factor 
common to both types of Graves’ disease, and to be a clinical condition of 
itself. At this point it is as well to insist that the tachycardia that arises 
in manv forms of chronic goitre (e.g., interstitial th5’Toiditis) is not necessaiih 
tlie result of a thyroto.xication ; nor is the anxiety and agitation secondary 
to tlie tachvcardia at all related to the psj'chosis and tremor of true thyro- 
toxicosis. The workers of the :Mayo Clinic emphasize this faet, and seek an 
explanation in some form of irritation of the sj'mpathetic nervous system. 
If we recall the hea\'y' sjnnpathetic imiervation of the thyroid gland, it seems 
not at all improbable that a simple interstitial fibrosis may irritate the 
nerves, or that retrogressive changes which occur in the gland substance 
mav also involve the intimate nerve-fibres, inducing a form of neuritis, apart 
altogether from anj- thyrotoxicosis. 

Summary of Disorders of Secretion. — Primary Graves’ disease, 
secondary Graves’ disease, and simple th\Totoxicosis have certain histo- 
pathological features in common, just as they have eertain clinical features 
in common. 

Primary Graves' Disease . — Primary Graves’ disease affects the whole 
gland, producing an adenoid goitre. Some extrinsic cause for the change in 
the gland seems certain. The stimulus to secretion is overwhelming, absolute, 
and not relative. Colloid disappears from the gland, and later becomes 
insudicient to serve the body function. In the beginning the bodj’’ com- 
pletely utilizes the e.xcess of viciously produced secretion. Later the body 

fails to utilize it ; it becomes pent up in the follicles, and the excess over- 

flows. to exercise a disturbing ‘toxic’ action on the tissues. 

Thyrotoxicosis. — Thyroto.xicosis is always secondary to some gross 
2)rimaiy lesion which reduces the functioning j)ower of the gland. The 
stinndus to secretion is only relatively increased ; loss of thyroid substance 
is the cause of this relative increase. Colloid in the glands, and perhaps also 
in tlie body, still remauis sufficient to serve the body function. The amount 
of secretion becomes greater tlian the gland mechanism can eliminate. It is 
jicnt up ill the follicles and overflows as a disturbing ‘toxic’ substance. 

Secondary Graves' Disease . — Here also the stimulus to secretion is only 
relaiivcly increased owing to the loss of gland substance due to pre\ious 

injury. Rut iu this case there is also an interference with the efficient cir- 

culation of colloid through the gland. The secretion is similarly shut up in 
the follicles, and again it overflows to exercise a disturbing ‘toxic’ effect. 


COLLOID STORAGE. 


DISORDERS INVOLVING 

Acute Vesicular Goitre.!'— In studying the applied pathology of adenoid 
goitre, we noted the entire absence of colloid from the gland, and constant 
assoeiatioii witli the symptoms of Graves’ disease. 
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Acute vesicular goitre or eolloid goitre has the inverse picture, an entire 
absence of seeretory activity and the entire absence of subjective symptoms.* 
In these facts alone there seems to us to be convincmg proof of the duality 
of functions in the thyroid gland. To credit colloid with the properties of a 
secretion, as evinced in Graves’ disease, and at the same time to term the 
huge acute swelling (vesicular goitre), in which we know there is a vast 
increase in the actual amount of colloid, a sign of hypothyroidism, seems to 
be a contradiction in facts as well as in terms. This peculiar pathological 
condition, acute colloid goitre, is associated rvith a peculiar negative syndrome. 
Berry32 .(.q acute colloid goitre is associated rvith a 

high incidence in the young male. Since we have been able to e.xclude 
from the group of colloid goitres the minor degrees of hypertrophic goitre 
(the old adeno-parenchymatous goitre— see p. 493), we find the incidence of 
acute colloid goitre in the young male almost as striking as the incidence of 
primary Graves’ disease in the young female. The surgeon is familiar with 
this comparatively rare acute puberty goitre, since it is usuallj’’ presented to 
him as an emergency matter — acute dyspnoea — presumably arising from the 
impaction of the descending swelling in the bony ring of the thorax. (Chronic 
goitres, of course, can be responsible for a compression dyspnoea.) It has 
been objected that the female escapes operation, and in that way the dispro- 
portion of incidence between the sexes arises. This explanation seems to us 
quite untenable. There is no anatomical reason in the female why an acute 
thyroid swelling should not descend and cause acute compression and 
dyspnoea. Indeed, from the high incidence of all goitres in the female, ^Ye 
would anticipate the reverse, unless, as we suggest, the acute colloid goitre 
is of greater general frequency in the young male at puberty as a specific 
condition. There can be no doubt that in this colloid enlargement, in its 
acute forms, the colloid material is pouring into the follicles of the gland. 
If colloid were produced in the manner of any secretion, the epithelium 
must manifest the extraordinary changes in form and content associated in 
other glands with the elaboration of secretion. Yet nothing looks so placid 
and passive as the epithelium ; likewise, the sinusoids are empty, the lymph 
channels are not in evidence, and the endothelium of the distended capillaries 
is in a quiescent state. Everything, in fact, makes it clear that we are 
dealing with a peculiar and specific function. 

We are thus drawn to the important conclusion that acute vesicular 
goitre has its own specific pathology and jreculiar negative syndrome, and a 
high incidence in the male at puberty. 

Special attention should be directed to this form of goitre from an 
experimental point of view, in that it is the antithesis of the adenoid goitre 
of primary Graves’ disease. We see again, in these two conditions, t ia 
particular insistence on sex and puberty as an etiological factor to v ne i 
little attention has been given in the experimental studies lavished on ic 
thju'oid apparatus. Gaskell’s^® phydogenetic studies of the thyroid gain are 
the only significant literature on this probable aspect of the thyroic unc lo 


Excepting, of course, occasionally pressure symptoms whicli are mecli.inical. 
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Chronic Vesicular GoiU-e.— The thjToid gland in this form of goitre has 
the appearance of a collection of colloid cysts suiTOunded by fibrous tissue. 
In this tj-pe of goitre, as in the acute t 3 'pe of vesicular goitre, the character- 
istic feature is the absence of any secretory tissue. In the acute variety 
there is an active over-production of colloid, whereas in the chronic variety 
the accumulation of colloid appears to be produced by stagnation of the 
normal physiological turnover. The incidence of chi-onic vesicular goitre in 
the sexes is not disproportionate when judged by operation material. 
How far this incidence is due to the fact that chronic vesicular goitre 
is also one of the tjpes of endemic goitre is difficult to say, until such 
time as the survey of endemic goitre has been made from a pathological 
point of view. 

Chronic colloid goitre is only one variety of endemic goitre. It 
presents a very different picture from the other form of endemic goitre to 
be dealt with later, and probably shows an independent etiologJ^ IVe will 
return to a consideration of cluonie colloid goitre after describing the second 
I’arietj' of endemic goitre. 


DISORDERS INVOLVING BOTH COLLOID AND SECRETION. 

IVe hai'e dealt so far with the two e.vtremes, in which either colloid is 
sacrificed to secretion, as in Graves’ disease, or in which secretion is sacrificed 
to colloid, as in vesicular goitre. Clearly there must be a state of affairs in 
the thjToid gland wherein both these functions are exaggerated, constituting 
a true balanced hypertrophj'. 

It should be noted that lu'pertroph}’’ is always a compensatory effort, 
and that the rule must hold that onlj’’ the sequel® of o\'er-activity udll lead 
to symptoms other than mechanical. In considering hjqjertrophic goitre it 
is sufiicient to mention the phj'siological goitre of childiiood, pregnancy, 
menstruation, and those of iodine medication and thjwoid feeding. These 
physiological and pharmacological goitres are acquiring great significance 
because of tlie tendcnej' to look upon all rises in the basal metabolic rate as 
indicative of pathological thyroid upset. The raised basal metabolic rate is, 
howc\-er, only another fornr of fever— apru-exial fer'er — and, as such, should 
take its ]jlace in diagnostics as indicating a necessity for compensatory effort 
somewhere in the metabolic c}®Ie, but not necessarily m the thjwoid, nor 
indeed necessarilj’ pathological. 

Chronic Hypertrophic Goitre.— IVe may turn to the consideration of 
one of the most imjiortaut forms of hrqrertrophy in the th)woid gland, that 
of chronic hypertrophic goitre. This goitre is a true hNqjertrophy ; overwork 
induces strain, and this results, as is usual, in a diffuse fibrosis throughout 
the glaml. This fibrosis circumscribes areas of secretory hypertrophy tsofid 
adenomatous tissue) and areas of excessive colloid storage (colloid cysts). 
In this country it is commonly called ' adeno-parenchvmatous ’ goitre, and is 
one ol the commonest fonns of thyroid swellmg. 

Apart, from its sporadic incidence, the inq3ortance of this goitre is that 
It constitutes the sctoiuI \-aricty of endemic goitres. It is undoubtedly the 
orm ot imdcmic goitre that was studied by ^IcCarrison^ in Gilmt, and it 
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coincides with one type of goitre prevalent in Switzerland and described 
by de Quervain^i in that country. The etiology of the hypertrophy is still 
unknown. “ * 

ENDEMIC GOITRE. 

It would appear from our studies that in the adult there are two varieties 
of goitre found endemically. In our opinion, one of the most valuable results 
of recognizing the existenee of seeretion as something apart from colloid- 
storage in the thyroid physiology is that it enables us to distinguish a chronic 
vesicular goitre from the chronic hypertrophic forms of goitre. 

De Quervain {see Aschoff®^ also) in his recent work illustrates the two 
types of endemic goitre in patients of all ages. One type is imdoubtedlv 
the chronic vesicular goitre ; the other variety, which he terms ‘hyperplastic’, 
corresponds histologically to our chronic hypertrophic goitre. He, however, 
draws no physiological distinction, as we do, between these two forms. The 
moment a physiological distinction is made, we have at hand a probable 
explanation of the very diverse results in the treatment of endemic goitre, 
and an e.xplanation of the contradiction concerning the etiology of endemic 
goitre. It is improbable that the etiology of these two goitres can be the 
same ; the correct treatment in each case will probably vary with tire etiology. 

There is a vogue for the indiscriminate treatment of endemic goitre witli 
iodine. This is the revival of an old empiricism which no doubt lapsed for 
some good reason. The researches of Marine are largely responsible for the 
revival of iodiire treatment. Jlarine maintains that iodine converts a ‘hyper- 
trophic’ gland into a ‘colloid’ gland.®^ Chronic vesicular goitre, nevertheless, 
is undoubtedly the goitre that ‘softens and dissolves’, according to Kocher, 
under iodine medication. If Marine’s contentions were correct, chronic 
vesicular goitre could only be aggravated by'^ iodine therapy. JIcCarrison,“ 
dealing with the chronic hypertrophic variety, finds the therapeutic adminis- 
tration of iodine useless. Indeed, in some zones, iodine appears to be a 
dangerous measure, as the figures of Fleischmann indicate.^® He finds iodine 
may be toxic, and induce a so-called iodine-Basedowii (in Basel in 68 per cent 
of cases, in Berne in 28 per cent of cases, in Berlin in 37 per cent of cases). 
In Heidelberg, KrehP’ finds iodine dangerous, and such authorities as Bre\ier, 
jMobius, and Ortner find a class of endemic goitre in which iodine is contra- 
indicated. (For a summary of these and other facts concerning iodine 
medication, see Falta.-®) Whatever may be the effect of iodine in the 
goitre of children, we have said enough to indieate a need for the differentia- 
tion of endemic goitres before engaging in any specific treatment. 

The basis of a differentiation apjrears to us to lie in the fact that vesicular 
goitre is functionally and etiologically different from goitrous swellings due 
to secretory hypertrophy (adeno-parenchymatous goitre), and that puberty 
and sex are important factors in their development. 

In any case, it is a step forward to recognize that there^ are two iijprs 
of goitre ivith two distinct pathological expressions in endemic zones, ant. 
further, to recognize that these may be differentiated by the zone, oi po^s* ^ ) 
by the sex in any one zone. In these considerations lie the grounc s or 
renewed attack on the problem of the etiology of endemic goitre. ^ 
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CONCLUSIONS. 

I have sumniavizecl our particulai’ conclusions at the end of each section. 
There remains only to mention the more general conclusions we may draw 
from this study. 

Early Graves’ disease and early acute vesicular goitr-e are apparently 
diseases of that function of the body over which the tigroid presides, and not, 
primarily, of the thyroid gland itself; whereas secondary Graves’ disease, 
simple thyrotoxicosis, chronic vesicular goitre, and chronic hypertrophic goitre 
are primarily affections of the gland itself, and only incidentally and 
occasionally affect the functions of the body over which the gland presides. 

It is necessary to seek out the precise function over Avhich the thyroid 
apparatus presides if we are to um-avel the complicated tangle of the thyroid 
problem. Had insulm (the endocrine secretion) been the first discovery in 
the study of the function of the pancreas, the precise position of the pancreas 
in relation to digestion might still be awaiting elucidation. We suggest there 
is a major function as well as an ‘endocrine’ one for the thyroid gland. 

All that has been attempted in this pai^er is to present this problem 
anew to the clinician, and to indicate to him the various directions in which 
jiathology points towards its solution. 

We are indebted to Sir James Beriy for the op2)ortunity his material 
has afforded for this research work, and to him personally for Iris continued 
encouragement and help in the work. We have pleasure in acknowledging 
our gratitude to the Council of the Royal College of Surgeons for the oppor- 
tunity of repeating many of our dissections in then laboratories, where the 
pervasive Hunterian atmosphere, and the help and encouraging criticism of 
Sir Arthur Keith, make labour light. We thank Dr. HUda Cunnington 
for her continued help in the ^jreparation of material. 

^Ir. Sewell’s drawings speak for his patience and skill, and are an index 
of our considerable obligation to him. 

This work is the substance of a report presented to the Medical Research 
Council. Personal association with Sir Walter Fletcher has been a real 
stimulus to work. 
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BONE-GRAFTING OF THE MANDIBLE : 

WITH REPORT OF SEVEN CASES. 

Bv ^YILLIA:^I BILLINGTOX .vim HAROLD ROUND, BiB.\n>.-Gn.ui. 

Foil three years the writers, in association with ^Ir. Arthur H. Parrott, 
M.D.S., L.D.S.. were in charge of the ‘Jaw Centre’ at the 1st Southern 
General Hospital, Birmingham, to wliich all cases of injuries to the jaws 
recj^uiring special treatment were sent Bom the whole Southern Command. 
Upwards of 2000 soldiers were admitted to the Centre and treated by us. A 
vei'y large percentage of these suffered from compound fractures of the 
mandible” Successful treatment involved : (1) Osseous union ; (2) Functional 
occlusion ; and (3) Avoidance of disfigurement. 

In a number of cases the fractmre of the mandible was complicated b}’’ 
considerable loss of bone, either occurring at the time the wound was received 
or subsequently from necrosis, and a considerable gap e.xisted between the 
fragments. It was found that if the gap exceeded half an inch, osseous union 
was rarely obtained luiless (1) the fragments were allowed to approximate at 
the expense of normal alinement, or (2) a bone-graft was successfully intro- 
duced. In a number of cases the loss of bone was so e.xtensive that any 
attempt to obtain union by approximation was impracticable. The need for 
a satisfactory method of securing union by means of grafts was verj’’ great, 
and much experimental work was carried out before a technique was arrived 
at which could be trusted to give uniformly good results. A description of 
the method adopted was published in the British Medical Journal, Dec. 21, 
1918, and in the Proceedings of the Royal Society of Medicine, 1919, vol. xii 
(Section of Odontology, p]). 55 to 72). Altogether upwards of 75 cases of 
compound fracture of the mandible were successfully treated by means of 
bone-grafts, the gap varying in extent from half an inch to five inches. 
The longest graft employed was seven inches in length ; it was successfully 
used in the ease of a soldier whose lower jaw from angle to angle had been 
completely destroj-ed. 

The knowledge gained by our experience of jaw-grafting in comiection 
with war injuries has enabled us to remedy successfully the deformities and 
functional disabilities resulting from loss of a portion of the mandible as a 
result of the acciileuts and diseases of civil life. 

The conditions for securing successful jaw-grafting are better in civil 
practice than they were in connection with war injuries. In the latter class 
of case we liad to contend with extensive associated damage to soft tissues 
and with virulent and prolonged sepsis, from wliich dense scars of low vitahty 
resulted. These formed a very unsatisfactory bed into which to introduce 
the graft. As the result of our experience, we feel justified in claimin<i that 
provided there is no active disease present, defects in the lower jaw can be 
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successfully remedied by bone-grafts, and firm osseous union obtained with- 
out loss of normal alinement in practically every case. The length of the 
gap between the fragments is immaterial. The teehnique is simpl^ but does 
involve close collaboration between surgeon and dental surgeon. 

The mandible is peculiar in that success in grafting can rarelv be 
obtained by the technique used in connection with the long bones. It is 
very intolerant of foreign bodies of any kind, and attempts to fix a free graft 
by wire, pegs, or plates almost invariably led to failure. Equally, fixation 
by dove-tailing the graft between the fragments was frequently unsuecessful. 
Further, fixation of the fragments by dental splints led to absorption of tlie 
graft if carried out before the operation or until the wound had firmly healed. 
After many experiments, all attempts to fix the graft or the fragments were 
abandoned, fixation only being secured by dental splints about a fortnight 
after the gi'aft was introduced and the wound firmly healed. 

Pedicle grafts have a very limited application, and are only of value 
when the gap is a comparatively small one. A further disadvantage entailed 
by their use is that the fragment from which the graft is taken is weakened 
and greater interference with the teeth is necessary. Owing to the ease 
with which free grafts can be introduced, and the uniformity of success 
that has attended their use, the employment of i^edicle grafts has been 
entirely discontinued. 

A matter of considerable importance is the choice of the bone from which 
to take the gi’aft. Rib bone is too soft, and does not develop strength equal 
to that of the jaw generally. Grafts from the tibia are brittle, and cannot 
readily be bevelled and shaped to fit the gap ; also, tibial grafts do not 
appear to accommodate themselves to their new environment, and are apt 
to necrose and work out. After experimenting with grafts taken from various 
parts of the body, the choice finally made was the crest of the ilium. The 
anterior superior spine and the crest as far back as necessary is freed from 
the attached muscles, and a graft as long as required is readily obtained by 
sawing through the bone below the crest from the anterior superior spine 
backwards. The advantages are that the graft is readily obtained and a 
minimum of injury inflicted — in no case has any subsequent disability been 
complained of. The bone is very tough and can be cut to any required shape 
by bone forceps without splintering, and the graft is thick and strong. 
Finally, grafts obtained in this way readily accommodate themselves to their 
new environment, and their nutrition rarely eauses any anxiety. It is quite 
exceptional for any indication of absorption or rarefaction to be seen on 
X-ray examination between the time the gi’aft is introduced and its firm 
osseous union with the fragments. 

OPERATIVE TECHNIQUE. 

Preliminary Preparation. — It is absolutely essential that there should be 
no sejDsis present in the field of operation. If this has existed, there s lou 
be an interval of several months after all signs of inflamnaation have su 
sided and the wound has firmly healed before a gi’afting opera^tion n 
attempted. Unless this precaution is taken, there is risk of laten sepsi 
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lip. Great care should be taken to exclude the presence of sinuses 
opening into the mouth. Teeth immediately adjacent to the gap must be 
extracted, and all sejitie teeth or stumps in any part of the mouth removed. 
Just before the operation all splints and fixation apparatus should be remor ed, 
and no splints should be introduced for at least two weeks afternards uhen 
the wound has healed. The 
presence of fixation splints 
within the mouth causes risk 
from post-anajsthetic vomiting, 
greatl}' adds to the discomfort 
of the patient, and, where jjres- 
sure is exerted by them in or 
near the operation area, inter- 
feres with \-itality and increases 
the risk of sepsis. 



Fig. 332. — Diagram slio-vrii^g preparation of 
bed by raising a miisculo-ciitaneous flap (C). The 
graft (A) overlaps the bevelled ends of the jaw 
fragments (B B). 


Operalion. — ^.1 curved incis- 
ion is made through the skin of 
the neck, beginning a full inch 
behind the exti-emity of the 

posterior fragment and ending a similar distance in front of the extremity 
of the anterior fragment {Figs. 312, 313). The incision commences and 
finishes about half an inch above the line of the lower border of the 
jaw and in the neck runs about an inch below that line. The incision is 

deepened by cutting up- 
wards and inwards until 
the lower border of each 
fragment i.s reached. 
The soft tissues cover- 
ing the outer surface of 
each fragment are then 
raised for an inch away 
from the gap and turned 
up in the flap. The 
ends of the fragments, 
together rritli the in- 
tervening fibrous tissue 
occupying the gap, are 
next carefully cut away. 
At this stage care is 
necessary to ar'oid 
making an opening into 
the mouth, an accident 
. which necessitates aban- 

'(nnieat ol the operation and postponement until the wound has healed. 

from the bed is completed by removing a flake of bone 

n fric outer surface of each fragment for an inch awav from the aap 
n donur tins the exposed surlaces of raw bone are bevelled a little 



Fic. To illi,.tr.ite Cjp in mandible. The outer plate is 

roinovwl irom cacJi fnigincur to the dotted line. 
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bleeding is carefully arrested, and the wound covered up while the oriff :c 
being prepared. 

The graft is taken from the same side of the body as the wound in the 
face. This ensures that the patient rvill be able to lie comfortably on one 
side when sleeping. An incision is made over the crest of the ilium, com- 
mencing at the anterior superior spine and extending as far back as required. 
The muscles are then separated on either side of the crest by cuttiiui tliroimh 
their attachments with a scalpel as close to the bone as possible. The sd't 
tissues are pressed baek b}'- ribbon retractors, and the bone is made to project 
for nearlj'^ an inch. The graft is cut with an ordinary Horsle}’- hand-saw with 
movable back. The division of bone commences in front below the anterior 
superior spine, and is earried back until a graft is obtained which is two 
inches longer than the gap in the jaw. It is advisable to measure the length 
required on the crest and to make a vertical saw'-cut at the required spot 
before commencing the horizontal division. This ensures that when the saw 
has travelled the required distance the graft becomes loose. 

The detached piece of bone is held in a sterile mop, its extremities are 
bevelled with bone forceps, and any adhering soft tissue is trunmed away 
with scissors. The graft is then introduced into its bed in such a way that 
the bevelled ends overlap the gap by an inch at either end and lie on the 
prepared raw surfaces on the fragments {see Fig. 312). A little shaping 
is required to allow the graft to lie comfortably in place, but as the 
curve of the crest of the ilium approximates closely to that of the jaw, 
very little moulding is required. No attempt is made to secure fixation of 
the graft ; it merely lies in the gap with its bevelled extremities extending 
over the fragments of jaw at either end. Two advantages result from 
the extensive overlapping ; (1) A broad line of bony contact between the 
graft and the fragments is provided, with increased prospect of speedy, 
firm, osseous union ; (2) There is practically no risk of separation in the 
event of the size of the gap being increased bj'^ the subsequent introduction 
of the dental fixation splmts, as a certain amount of sliding can take place 
without contact being lost. 

The soft tissues are sewn closely over the graft with chromicized catgut. 
This keeps it in place, has the additional advantage of surrounding the graft 
with living vascular tissue, and abolishes dead spaces in which blood-clot and 
serum can collect. Finally, the skin is approximated with a few interrupted 
stitches. No drainage is employ^ed beyond that of leaving spaces between 
the skin sutures to allow of the escape of serum. A sunple dressing and 
bandage is applied and the patient sent baek to bed. The whole operation 
can be carried through deliberately and comfortably m about forty minutes. 
The patient complains of very little discomfort in the jaw', the chief complaint 
being directed to the w'ound in the hip. 

No attempt is made to introduce the dental splints until the woum is 
firmly healed and the compound fracture has been converted into a simp e 
one. This usually occurs in about tw'o weeks, after which the case is trcatet 
as one of simple fracture of the jawv Firm bony union occurs in from two 
to four months ; but it is inadvisable to fit the final dentures until an mtcr\ a 
of about six months from the operation. 
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Dental Technique after the Operation.— In from two to four weeks, 
accordino- to the state of tlie wound and the i^atient, new models are taken 
and splints made for the fixation of the jaw in correct ahnement. Any slight 
alteration in the occlusion, or any displacement of the fragments which nmy 
have resulted from the operation or in the interval prior to the re-adaptation 
of splints, is found to be easily reducible. This is possible owing to the tact 
that the graft, whilst being firmly held in position by the deep layer of soft 
tissues, overlaps the fragments at each end, and a certain amount of sliding 
can take place without bony contact being lost. The correction and reten- 
tion of the fragments in their required positions is attained by the use of 
articulating splints, silver cap-splints adapted and cemented to any standing 
teeth, such splints being supplemented by I'ulcanite extensions. These 
extensions are lined with soft rubber where covering edentulous parts in 
the neighbourhood of the graft, in order that the parts may be retained in 
position with a mininuuii amount of jiressure. The splints are fixed to each 
other by means of articulating tubes and bolts. 


PARTICULARS OF CASES. 

Case 1. — JIastcr F, S., age 11. In iMarch, 1919, wliile playing with another 
boy on his father's farm, he was wounded by the accidental discharge of a loaded 
s|)orting gun. The left side of the face was severely lacerated, and the mandible 
between the left lateral incisor 
and a point just in front of the 
angle on the same side was com- 
jilctely destroyed. preliminary 
lilastic operation on the cheek and 
lower lip was performed by Dr. 

McLeod of Shrewsbury, and the 
right fragment of the mandible 
was maintained in good occlusion 
with the maxilla by a vulcanite 
splint having an inclined plane on 
the right side which caused the 
right fragment, on closure, to bite 
into normal ])osition. We saw the 
liaticnt in consultation in .luuc, 

19g0. The wounds were (inulv 
hcalcil, l)ut a wide gap existed in 
the mandible. It was decided to 
close the gap by grafting as the 
only means of securing union 
without great sacrifice of normal 
aliuement. 

Continuous metal cap-sidints 
with articulating tubes were made 
for the maxilla and mandible. 

Cousider.ihle dillieulty was e.xperi- 
eiiecd in tlieir constiuction and fixation, both on account of the a-e of the patient 
A '» Tta in „„ An Tad™ 

inn” iiA',; L , sere “rions and some 

sullieient. ’ ^"IT’ort obtainable from the permanent teeth not being 

In .luue. ltr>o, a grafting openition was performed. The bed was prepared in 
\oi.. \ni.-.No. 51. ^ 

oo 



Fig. 314.— Case 1. Radioirraph of jaw six rears 
niter insertion of graft (side view). The dotted ‘lines 
indicate the graft. A few spicules of lead are still 
IJrescnr. 
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the usual way, and the graft taken from the crest of the left ilium Part nf ti 
graft consisted of cartilage. The graft ‘healed in’ rvithout complications ‘and throo 
weeks after the operation the fixation splints were inserted in the mouth V soft 
\mlcanite block, fixed to the lower splint by means of vertical pins secured by verticil 
tubes on the left side of the lower splint, was inserted. Tliis block had a horizont'i 
tube fixed to its upper surface which articulated with two horizontal tubes on the 
upper splint. A pin passed through the three tubes bolted the upper and lower 
splints together, and at the same time held the block in position. This appliance 
remained fixed until October, 1920, when the splint became loose and was removed 
Union was then found to have taken place at both ends of the graft, but as it was 
very ‘springy’ the splints were refixed and not removed until December, 1920, when 
good firm union was established. This was six months after the insertion of the 
graft. Fig. 314 shows the jaw at the present time. 


Case 2.— Mrs. B., age 34. In February, 1912, the late Mr. Jordan Lloyd excised 
two inches of the mandible for sarcoma. The patient was then 25 years old. 
Immediately after the operation one of us (H. R.) fixed the right fragment of the 
mandible into correct position with the upper teeth by means of interdental wiring, 

the upper and lower teeth being 
wired together. In four weeks 
the wires were removed and a 
restoration denture made. This 
and subsequent dentures were 
worn for nine years, when the 
patient was persuaded to submit 
to a bone-grafting operation. 

In the interval between the 
two operations the patient had 
lost all her upper teeth, but she 
still had some teeth in the right 
fragment of the mandible : the 
left fragment rvas edentulous. 
The grafting operation took 
place in February, 1921, and 
trvo rveeks later, when the wound 
had firmly healed, a vulcanite 
plate rvas made for the maxilla, 
and a metal cap-splint for the 
teeth on the right fragment. A 
movable soft xmleanite block 
attached to this articulated with 
the vulcanite upper splint on the left side. The under surface of this block fittcc 
that area in the mouth corresponding to the position of the bone-graft and 
. ing on to the posterior fragment, so helping to steady this and the graft. All parts 
xvere fixed together by tubes and pins. A chin splint made of aluminium, am 
struck up on a model of the patient’s chin, xvas xvorn ; it xvas kept in place ) 
elastic webbing passing over the scalp. Tliis splint xvas necessary for a short u hi e, 
because the upper plate, whilst being fixed to the lower splint, could not be ixei 
to the maxilla. The wearing of the chin splint quickly accustoms the patien o 
keep the mouth closed, and xvhen this liabit has been acquired the splint can 
dispensed xvith. . „ 

1 Firm union had taken place at both ends of the graft three months a 
operation. As a precautionary measure a restoration denture was xvorn lor ^ ' 
four xveeks, making four months in all. Fig. 315 shows the radiograpluc app * 



Fig. 315 . — Case 2. Radiograph of jaw taken four 
years after insertion of graft. 


four years after the operation, , 

Case 3 (double bone-graft). — Pensioner Albert IV., age 30. Tins 'y* 
admitted into the Queen’s Hospital with an ununited fracture “ ' 

resulting from xvar injury. There was a gap in the region of 
molar teeth on the left side. ' A bone-graft W'as inserted on heh. , 




BO^TE-GEAETING OE THE MANDIBLE 503 


Good union took place, and the splints 


fixation splints were inserted on Jlarch 9. 

a.e rmled SWra. ™d ia Decanter, 1023, a,s nssai.lted and robbed 

.s?rad'AA\2is^' EWa. 



Fio. 310. — Case Radiograph showing 

first graft four and n half years after its 
insertion. 


Fig. 317 . — Case 3. Radiograph taken 
four and a half years after insertion of graft 
on left side and" one year after insertion of 
graft on right side. 


in Pliiludelpliia, and the fragments'’were wired. Tliis was followed by suppuration 
and necrosis, and he was sent home to England with a discharging sinus and the 
wire in silii. > 

lie nus ag'ain admitted into the Queen's Hospital on Feb. 24, 1924. The wire 


and several setiuestra were re- 
moved, and fixation splints applied 
in the ho])e of obtaining union. 
The ■wound healed, but there was 
no attempt at union. On July 1 
a boue-graCt was inserted. Tliis 
healed in without trouble, and lirm 
bony union had taken place in 
two months. The original graft 
had become lirmly welded into 
the jaw, from which it could with 
dillicultv be distinguished {Figs. 

:nti, niT). 

Case 4. — C. Evans, age 23. 
.\bout seventeen years ago, at the 
age of 0, a portion of the right 
side of the mandible was removed 
by Mr. Leedham-Green for sar- 
coma. The fragments were kept 
in fair position for some years by 
bridging the .six-year-old molar on 
the right fragment to teeth on the 



Fig. 31S . — Case 4. Radiograph of jaw tliree years 
after insertion of graft. 


I-Itcr the bridge became useless and the parts approximated con- 
Mderably. Ou April 5, 10*22, a bone-graft was inserted, and good union resulted 
111 four montlis. hig, 31S sliows the condition tliree vears later. 
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Fig. 319. — Case 5. Radiograph of jaw 
three and a quarter years after insertion of 
graft. An unerupted tooth is shown in the 
posterior fragment. 


Case o.— Florence Parker, age 8. This child suffered from severe osteoiuvditi, 
of the mandible when 5 years old. Considerable necrosis occurred, and a n,,, i', 
continuity of the mandible resulted. The gap was situated just in front of the 

angle on the right side. A araft wis 
inserted in April, 1922. The graft, wUidi 
was composed largely of cartilage, uas 
taken ftom the crest of the ilium. Some 
doubt was felt whether a graft mainlv 
composed of unossified cartilage would he 
a success. This doubt was intensified In' 
the fact that within a "week of the inser- 
tion of the graft the child developed 
scarlet fever, and she had to be sent 
away to a fever hospital without fixation 
splints. These could not be applied for 
over a month. Firm union was, liowever, 
obtained four months after the operation. 
Fig. 319 shows the result after three and 
a quarter years. 

Case 6. — ^j\Irs. B. For twelve years 
this patient had suffered from attacks of 
neuralgia in the right side of the head. 
These attacks became increasingly worse. 
On X-ray examination, the second and 
third molars rvere found malplaced and nnerupted. The teeth lay horizontally in 
the jaw in the region of the angle, Avith their crowns in juxtaposition and locked 
together. The roots of the tliird molar extended backwards into the ascending 
ramus, and those of the second molar downwards and forwards just in front of the 
angle. Both teeth Avere placed 
centrally to the jaAV, and the 
surrounding bone Avas extremely 
thin and dense. 

With considerable dilhculty 
the teeth Avere remoA'ed in 
November, 1923, but the bone 
Avas so thin and brittle that a 
fracture occurred. The frag- 
ments Avere kept in as good 
alinement as possible by inter- 
maxillary dental Aviring until the 
Avound had healed sulliciently to 
alloAV fixation of splints. The 
Autality of the bone at the site 
of the fracture Avas so poor that 
absorption took place. 

As there Avas no indication 
of union at the end of four 
months, it AA'as decided to insert 
a bone-graft. The operation Avas 
performed on hlarch 23, 1924. 

Uninterrupted recoAmry took 
place, and on July 5, 1924, firm 



Fig. 320 . — Case G. Rndiograph of jaw one anil 
quarter years after insertion of grait. 


union had occurred and the splints Avere remoA^ed. Fig. 320 sIioavs the conditioi 
one and a quarter years after the operation. ^ , 

Case T.—Uvs. H. In January, 1924, the patient attended the Queen’s IIosiou^ 
complaining of pains in the right arm. For seA'cral months the ° 

as rheumatic, but as they became more severe in spite of treatmen , .ij'sccoiui 
radiographed, and -what appeared to be an odontome in the region o 
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bicuspid was shoiro. As the supposed odontome involved almost the entire depth 
of the jaw, it was decided to excise the section of the mandible in which it was 
situated. This was done, and it was then found that the trouble was caused by an 
unerupted second bicuspid which lay horizontallj' ivith its root incorporated in very 
dense bone. This obscured the root in the radiograph, the cro^vn alone being 



Fig. 321. — Case 7. Radiograph of jaw nine montlis after insertion pf graft. 

discernible. In September, 1924, the gap tvas closed by a bone-graft. Union took 
jilace rather slowly at the anterior end of the graft, but in Februarj-, 1925, it was 
satisfactory, and the splints tvere removed. The arm pains completely vanished 
after tlie operation in June. Fig. 321 shows a radiograph taken in June, 1925. 

IVe desire to acknowledge the valuable help we have received from Dr. 
IBrailslord in connection tvith the radiographs. 
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COMPLETE EXPOSURE OF THE RADIUS.* 

By ARNOLD K. HENRY, Cairo. 

’ The entire length of the radius is most easily exposed through an antero- 
lateral incision. 


5UP»NA' 



ANATOMY. 

Three long muscles flank the bone upon its outer or lateral border— the 
brachioradialis, miscalled the supinator longus, and the long and short radial 
extensors of the wrist {Fig. 324). They can be retracted outwards when they 
have been relaxed by bending the elbow. These' three muscles have origins 

which are proximal to the elbow-joint, anti in 
order to mobilize them fulty, the incision must 
e.xtend proximal to the elbow. Further, this 
lateral group of three is strapped to the lower 
fourth of the radial shaft by two small muscles— 
M'hich form an oblique prominence when the hand 
is prone. When the long muscles are raised from 
the bone these tw'o short muscles are raised witli 
them. The pronator teres, inserted at the middle 
of the radial shaft upon its outer face, will then 
be exposed, and full pronation of the hand will 
reveal an expanse of bone in the lower half of 
the shaft. 

The supinator 7nuscle grasps the upper third 
of the shaft, and the posterior interosseous iieire 
(deep branch of the radial — B.N.A.) penetrates 
the anterolateral face of the supinator, and lies 
betrveen two layers of the muscle : the deep layer 
separates the nerve from the bone. The supinator 
attachment to the radius skirts the edge of the 
bicipital tuberosity, which is covered in front b> 
a bursa {Fig. 322). 

The Deep Guide.— The edge of the supinator 
is obscured by the loose connective tissue tliat 
surrounds the recurrent radial vessels, but it can 
be reached Avith precision by follorving the outer 

The outer face of the tendon leads the surgeon 

to the bursa : the knife cuts through this to the tuberosity and^ at once 
affords the rugine a point of direct contact rvith the bone {Fig. 325). 



Fig. 322. — Anatomical re- 
lationships at the upper part of 
the radius. The white crescent 
between the two black inser- 
tions represents the bicipital 
bursa and shows how it lies in 
a bay formed by the supinator 
edge. The surgeon is guided 
to the bursa by the outer face 
of the biceps tendon. 


face of the biceps tendon. 


Shown at the Section of Surgery, Royal Academy of Medicine in Ireland. April .i, U 
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then easv, starting at the edge of the muscle, to begin detaching the grasp 
of tlie supinator from the radius. The biceps tendon is thus the deep guide 
in this exposure, and the surgeon must keep strict!}" to its outer side or he 

may injure the ulnar vessels. .. . 

* The recurrent radial r'essels curve outward at the le\-el of the bicipital 

tuberosity, and can be hooked up on the finger 
and divided. The finger then gains admission to 
the plane of cleavage between the pronator teres 
and the brachioradialis (jPi'g. 324). The anatomy 
of this plane favours the surgeon, for the radial 
alter}’ runs within the sheaths of the pronator 
teres and the flexor longus jioUicis, while the radial 
nerve (superficial branch of the radial — B.N.A.) is 
attached to the long lateral muscles which flank 
the radius. The separation of these neighbouring 
structures is thus made easy. 

THE OPERATION. 

Incision {Fig. 328). — IVith the patient’s elbow 
extended and the hand supine, divide the skin 
and superficial fascia by a straight incision from 
a point at the outer edge of the biceps belly four 
linger-brcadtlis pro.xinial to the bend of the elbow, 
and terminating at the tip of the radial styloid. 

Divide and tic the large superficial vein which 
crosses the mid-third of the radius. 

The Deep Guide. — First expose the biceps 
tendon by ilividing the deep fascia at its outer side. Continue the division 
of the lascia throughout the wound with blunt-nosed scisjors. Pass the 



Fig. 323. — ^Incision for ex- 
posure of the ratlins. Divide 
skin and superficial fascia from 
tlie lower end of the biceps 
beliy to the radial styloid. 
Begm dH'iding the deep fascia 
over the biceps tendon. 


ABC 



linger distally along the outer side of the tendon till 
of the recurrent vascular loop (Fig. 324). Hook this 
ili\ iilc .viul tie it. 3Iobilize tlie three long muscles 


it meets tlie resistance 
up gently on the finger ; 
'rhich flank the outer 
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face of the forearm. Detach the flat tendon of the brachioradialis from its 
insertion into the base of the radial styloid. Flex the elbow throimh 00° 
and retract the muscles widety out to expose the supinator. * 

Return to the biceps tendon : keep the knife close to its outer face 
and eut down upon the radial tuberosity {Fig. 325). This cut divides the 


A 



Fig. 325. — Showing the cut made through the bicipital bursa. Keep the knife close 
to the outer face of the biceps tendon. The supinator is then peeled off the radius. The 
arrow shows the direction of the cut through the bursa. 



bicipital bursa, and the knife strikes the radial tuberosity where it lies in a 
bay formed by the supinator edge (Fig, 322). From this strategic point the 
rugine peels the supinator muscle off the bone. The muscle is turned out- 

A . B 



Fig. 32G. — Completion of the exposure by putting the forearm in full pronation. A, 
Kadial vein ; B. Forceps retracting reflected supinator; C, Recurrent vascular loop (cut); 
D, Posterior interosseous nerve. 


wards, carrying within its substance the posterior interosseous nerve. Put 
the forearm into a position of full j^ronation, and the radius will be revealed 
from end to end {Fig. 326). 


My best thanks are due to Professor E. J. Evatt, D.S.O., foi 
opportunity of working out the details of this exposure in the ScIiim o 
A natomy, Royal College of Surgeons, Ireland, and to Mr. Matthen air) 
for his drawings. 
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DESQUAMATIVE AND DYSGENETIC* EPITHELIAL 
HYPERPLASIAS IN THE BREAST : 

THEIR SITUATION AND CHARACTERISTICS: THEIR LIKENESS 
TO LESIONS INDUCED BY TAR. 

By Sin GEORGE LEXTHAL CHEATLE, Loxdox. 

Some critics have declared that they can attach no importance to my obser- 
vations upon desquamative epithelial hyperplasia in breasts, for two reasons . 
first, that it so frequently occurs in the breasts of women w'ho have died of 
maladies unconnected with these glands ; and, second, that it is also commonly 
seen in breasts containing other swellings which have been removed from 
living women. The second reason seems to me to conti-adict the importance 
my critics give to the first, for the second reason suggests what I believe 
to be true, viz., that there is a definite though distant connection between 
des(iuamati\-e epithelial Inqierplasia and the genesis of swellings that occur 
in the breasts of living women. 

These facts are common knowledge, but I do not agree that because 
desquamative epithelial hjqierplasia of the breast is so commonlj’- seen in 
these circumstances, its presence is tliei’efoie unimportant. On the contrary, 
I believe it to he a pathological state within the actual lesions of which many 
tumour formations begin. The situation which desquamative epithelial 
liyperplasia occupies, the pathological changes that occur in it, the great 
length of time it persists, and the genesis of these additional changes 
therein, make its presence one of menace and imiiortance. The site of its 
incidence is important, because it is situated mainly in the acini and terminal 
ducts, where also occur many other fonns of epithelial Inqierplasia, including 
a type of carcinoma of a very definite character, all of which I shall describe 
in this paper. 

The importance of the time factor is this : Carcinoma beginnmg in a 
jiart where irritation is present, or even where irritation has been applied, 
may take a long time to mature. The period necessary for the induction of 
tar carcinoma in human beings is from twenty to thirty vears. In connection 
with this fact, there are two more facts to which I must draw attention : 
(1) Desquamation ot epithelium, papillomata, a type of dysgenetic epithelial 


‘ ‘ly-ssciictic cpilhdhil hypcrplasi.a ’ for that of ' non-desquania- 
ive epillidnl liypcrpUiMa , a term I have used hitherto. By -dysgenetic epithelial 
h\|Hrpl.iM.i I iiK'.in one that results in the formation of epithelial cells that are "roivinrr 
palhulogieally. not one that is throwing off cells that probablv are of no further importance” 

"niwinr'i:;:;';;;;: ‘'r includes: (I) A state wherein 4,; 

s nuclear hypcrchromatosis, variation in size, and mitoses 

(papilloinata).' ^ changes are not present 
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Fio. 327. — Part of vliolo section removed from female, ago 3f, for localized pain and 
nodularity of the lower and outer portion of the breast A’, A-, A’ is the termination of a 
duct, B the acini into which it led. At A- desquamative epithelial hyperplasia is present, 
resulting in a collection of eolostrum-like cells. At C in A“ there is a multiradiculnr papilloma.’ 
At B desquamative epithelial hyperplasia of the acini has created a small cystic state. 



Fig. 328. — ^Vholo section of breast removed from patient, ago 41. A, Nipple. D, Pec- 
toralis major. C, Normal portion of tho breast. B, The only dilated duct in the breast. Its 
terminal branches are filled with tho papillomatous tumours seen in Fig. 329. These terminal 
branches lead into acini dilated by sessile non-papillomntous dysgenetic epithelial hyper- 
plasia. There is no epithelial-cell invasion in this breast. It is a case of my own, and my 
clinical diagnosis was carcinoma. There were no n.xillary lymphatic glands affected. 



Fig. 329.— Taken from a duct of Fig. 328. C, Normal epithelial covering ‘eof 

- and which resembles the »t.«e ei 

B, Collection of colostrinn- lY 


wall from tvhich grows the papillomatous state seen at A, 

warts that occurs on the skin after the application of tar. ,I,‘ ''.arts of this 

cells that can be seen growing from the epithelial wall of the duct. In ° 1 • ,„itosis, 

■ • The cells there show nuclear hyperchromatosis, mi 


duct the epithelial growth is sessile, 
and they are irregular in size. 
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livjjertjlasia that does not invade outside tissues although histologically 
malignant, and carcinoma, all follow one after the other in this sequence 
before tar carcinoma appears in human beings {see Figs. 342, 343, and 344) ; 
(2) In the breast this sequence of events is iirecisely the same as that which 
I have just given in coimection with tar cancer— viz., desquamative epitheliaJ 
h>qicrplasia, '’followed by papilloma formation, which is in turn followed by a 
form of epithelial hyperplasia that is histologically malignant, but which in 
the absence of epithelial invasion cannot be said to be malignant {State A, 
Class II), and finally carcinoma {see Figs. 327-340, 345, 347-349, 351-353). 
These events can be seen occurring frequently in the lesion of desquamative 
epithelial hyperplasia. In producing these facts I have done enough to place 
desquamative epithelial hyperplasia in the position of initial importance. 

It would not be correct to say that I propose excision as the only remedy. 
My observations entitle me to say only that many years may pass before 
more important and various pathological changes are induced in the lesions 
of desquamative epithelial hjqjerplasia, 
and that in any of these pathological 
changes, when once uiduced, inter- 
current impulses may arise that arrest 
or prolong them, or hasten them into 
carcinoma. 

However, I have described other 
I'hanges that are not to be discovered 
frequently in the breasts of women 
who have died of other diseases ; in 
fact their detection in post-mortenr 
lu'casts is decidedly uncommon. As it 
is to these changes I wish to draw 
more particular attention, an epitome 
of my observations that bear on all 
relevant jjathological changes (includ- 
ing desquamative epithelial hyper- 
])lasia) will enable me to make my 
deinoustration clear to my readers. 

In this paper I divide these pathological conditions into two classes — 
Class I . — Desquamative epithelial hjqierplasia, i.e., an epithelial ItyjDer- 
plasia that results in a collection, within acini and terminal duets, of cast-off 
e[)itlielial cells which are pi-obabh- of no danger to the individual. Class I 
contains those tonus of epithelial hyperplasia to which I alluded in the first 
jiaravrapli of this paper. 

Class //.— Dysgenetic epithelial hyperplasia, i.e.. oiie that results in a 
collection of living and pathological epithelial cells which mav lead to three 
separate conditions ; — 

1. -V condition in which the epithelial cells retain their normal strueture • 
it produces papillomata confined within the acini and cerminal ducts. 

'■ hyperplasia in which the individual cells are showiim 

M.^as ol iKgiiuiing malignaiicy-e.g., nuclear hyperchromatosis, variation in 
I sut ol cells, and mitosis— yet the process is still confined within acini 



Fig. 330. — Whole section of a breast 
removed from female, age 36, for irregular 
nodularity in the lower and outer pare of 
breast. Comi?are the n-ljolo section of 
328, which belongs to the same tj^e of 
pathological cliange. A, Xipple. C, 5»ormal 
portion of the breast, B, Part of the only 
dilated duct in the breast. The terminal 
branches of it contained papillomatous 
multiple multiradicular tumours (^ce Figs. 
331, 332, and 333). The terminal ducts 
led into many acini that were distended 
by non-papiUomatous dysgenetic epithelial 
hyperplasia. 
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and terminal ducts and has not extended into the surrounding connp,.t:,. 
tissue (State A, Class II). ° ^ 

8. A more advanced condition in which, in addition to the cell changes 
the process has extended beyond the walls of the acini and terminal duds 
and has invaded the surrounding connective tissue (State B, Class 11) ^ 

The presence of one or more varieties of dysgenetic epithelial hyperplasia 
in the same specimens in which eaiA or late carcinoma is present is mod 
significant (see Figs. 346-355). 

All the specimens I reproduce as examples of these two classes were taken 
from living women. To Class I belong those changes that are so frequentlv 
discovered in breasts of women who die of maladies unconnected with breast 


B 



Fig. 331. — ^Takco from 
terminal duct and acini oi 
Fig. 330. In the I.tst [wr- 
tion of a terminal duct at 
A there is a multiradicular 
papillomatous tumour. 
This leads into the acini B. 
which are in an early cys- 
tic state. 


disease. Although the specimens that belong to Class II have been remoiet 
from living women, these women might have died from maladies unconnec e 
with breast disease while the lesions I reproduce here were present. eiice 
the occasional post-mortem discovery of these lesions in such circunistaiiccs 
ought not to create surprise, nor should it lessen their importance rora 
pathological and practical standpoints. 


Class 7.— DESQUAMATIVE EPITHELIAL HYPEHPLASIA. 

Of this there are two tj-pses, A and B. _ 

Type A . — ^Less common than Type B. In it there is a more ^ 
pletely generalized collection of desiccated, irregularly -shapec , i 
cast-off epithelial cells. The process is situated in the acini anu 
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Fig. 33-. — Another ter- 
minal duct from Fuj. 330, 
and contains the same typo 
or tumour. Growing from 
tlio wall of the duct can be 
seen a des<juamative ty]ic 
of epithelial hyi^crplasia 
CA) resulting in the collec- 
tion of colostrum-like cor- 
puscles. 




'.■•P: .A-n-' V.-"- 





FiC. 333. — T)rawinr: 
made from another ter- 
minal duct of Fir;. 330. 
C, The papillomatous 
tumour it contained ; A, 
A'ormal epithelium lin- 
ing the duct ; B, Histo- 
logical appearances that 
suggest epithelial - cell 
invasion. Among tliese 
cells are some showing 
nuclear hyperclu-omato- 
sis, mitosis, and irre^iu- 
larity in sliape. 
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ducts. This type may remain many years without alteration in histolomV.l 
appearances. It is seen in a great many fibro-adenomata. 

Type fi.— Much more frequent and important than Tijpc 1 Tlio 
process affects terminal _ ducts alone, acini alone, or it may appem- as i 
combined affection of acini and terminal ducts (see Fig. 327). All varieties of 
Type B may be present in the same breast. In so far as it affects' terminal 
ducts mid acini, it resembles in situation Type A and the types of clvsoenctic 
epithelial hyperplasia described in Class II. Type B is often a much more 
localized affection, and I feel sure it is much more important than Type ,1 
because many forms of epithelial hyperplasia complicate the actual lesion it 
creates. For example, see Fig. 327, where a terminal duct affected by Type 
B is represented. In it, there is a multiradicular papilloma that was clinicallv 
undetectable. (See also Figs. 328-340.) 









Fig. 334. — PupUlomiitous 
tumour in a duct wiiich 
lends directly into tlio ter* 
ininal ducts nnd acini seen 
in Fig. 335. Figs. 334 and 
335 illustrate tho only 
lesions to bo disoovored in 
the broast, after cutting 
whole sections. Theio wiu 
Paget’s disease of tlio 
nipple. 


Type B is easily recognized. In the early stages in the terminal ducts 
and acini, the epithelium undergoes hyperplasia and becomes elongated and 
feathery in appearance. The terminal ducts can often be traced to onh 
one main duct, Avhich may be the only duct affected in the whole bi cast 
(see Figs. 328 and 330). Only in the ducts the desquamated epithc la 
cells appear like colostrum corpuscles, which can be seen in all stages ol 
formation arising from among the feathery cells. When the affected ducts 
are larger than those that are terminal, the feathery character ot le 
epithelial hyperplasia is absent, but the colostrum-like cells can be seen m 
all stages of formation arising from the ordinary cells that line t le ar„e 
ducts. On rare occasions the desquamated cells are seen to have sepaia ei 
parts of the normal walls of ducts, through which they are b«ng 
into the tissues immediateh^ outside the ducts (see Fig. 341). Fioin 
particular cells probably no other evil need be anticipated. It is m 
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lesions of Type B that the genesis occurs of the dj^sgenetic epithelial hyper- 
plasias I shall presently describe. 

Type B is specially a cause of duet and acinous cysts. I have pathological 
and clinical evidence to adduce which shows conclusively that suspected and 
unsuspected papillomata and carcinomata respectively, or both combined, 
occur in these cysts. 

Both Types A and B are frequenth’- accompanied bj' h3qDerplasia of the 
connective tissue that immediately'^ surrounds the ducts and acini. Whether 



■' ^ ^ ■■ - ' -Sr • 

L--.A • •• 



in.. oJo.— lcrimiiation of terminal duct of K.'r, t-'i t .1 , 

im\tiiix' 01 paiulloiiiatou- and sessile dvs-enetic eoitha'uii’ V 1' ducts can bo seen a 
arx- Iil.rti by an activclv stainin- eni'thelid Iia-oL* bypcrplasia. Most of the acini 
natural boundaries. -Vinoii - the cijitbcli d c-ll- "u transgression of 

uud variation in sba,K-. ' tp.tbcl.al cells arc nutottc figures, nuclear byperchromatosis. 


to'the 

impossible to .sav l^ie mSnni 1 elements, it is 

• the pathological changes m Class I (specially Type B of 



Fig. 33G. — Section removed from lower pait of bren?t of female, ni^e 41. 'i’ho prouaiena 
clinical diagnosis of a fibro-adenoma was made. Within tho marked areas, at 1, — 
separate collections of terminal ducts and acini are filled by dysgenctic epithelial liyperp a-' < • 
which, in tho diicts, is papillomatous. The only transgression of 
occurred in this specimen was that the acinous cysts that were filled by 
becoming confluent. AVholo sections made of this breast revealed the fact ^ 
terminal ducts led into one main duct, which was tho only part of tho brea-it a 
A, An, Bi, B 2 , B 3 , Bi, see texty p. 529. 
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Fig. 337. — Breast o£ a woman, age 52. There was 
Paget’s disease of tliree months* duration on the top of 
the nipple. A, Part from which Fig. 338 was taken. 



Fio. 339. — Wliolo section of a breast, from which 
Mr, G, L. Koyncs allowed mo to cv\t this section. I did 
not c.\amine the whole breast. At A is the only part in the 
jicrtion of the breast I received in winch I conld find 
dysgonetic cpitlielial hyperplasia, seen in Fig. 340, 



Fic. 338, — The onlj^ part 
of the breast in Fig. 337 that 
showed any dysgenetic epithel- 
ial hyperplasia. The terminal 
ducts are filled with papillo- 
matous epithelial hj*perplasia, 
and the acini are filled by 
growth that is not papilloma- 
tous. There was no transgres- 
sion of normal boundaries. 


Fig. 340. — From A in 
Fig. 339, One terminal 
duct and its branches (A) 
wore ntTocted by sessile 
dy.'gouetic epithelial hy- 
jH?rplasia, in which nuclear 
hyporchromatosis, mitoses 
and irregularity of shape 
are inarUed. B repre^e^ts 
tlio >amo tyi>o of hyper- 
pla-iia in the acini. There 
uas no invasion by epi- 
tlielial cells in this sp-'cl- 
nicn. Tljo duct A-, wliich 
IS tilled by colostrum-like 
colU as the result of epi- 
thelial hyiKwpUMa, leads 
vnio the acini, BS which 
atv in the early ^taie of 
cy>tic formation. is 
auvul'.er jxirlion of a ter- 
minal duct which is 
untlor-um:; the ^ame pro- 
a^ ^.x'n in A'. 



'01., \111,~N0. 31. 
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that class) caa be identified as playing definite preliminary parts in tl, 
sequence of events included in Class II, and it is thereby rendered a chss nf 
pathological and practical importance. 

This sequence of events, beginning in epithelial hyperplasia that clcsduani 
ates, passing on to epithelial hyperplasia that does not desquamate, but ‘vhidi 
gives rise to living pathologieal epithelial hyperplasia that in’av cud in 
careinoma, is beautifully brought out by Figs. 342, 343, and 34 1 uliidi 
have been kindly lent to me by Dr. J. A. Murray, and represent the’ results 
at different stages, of the application of tar to the skin of animals. 

Take Fig. 342. Here the desquamating process is shown after a few 
applications of tar to the skin ; horny layers of the epidermis are being piled 

up on one another as the result 
of desquamative hyperplasia of the 
superficial epithelial layers ; the 
deepest layer is inactive and strictly 
limited to its normal boundaries. 
The behaviour of this skin corres- 
ponds to that of desquamating 
processes of the breast in Fig. 327, 
A, and Fig. 341. 

The second lesion in sequence 
is the formation of warts, and is 
dysgenetic in type. Epithelial cells 
removed from these warts and 
placed under the skin of the same 
animal either atrophy or form 
implantation cysts. These warts 
correspond to the formation of 
papillomata in the breast. 

Fig. 343 represents the third 
of Dr. Murray’s experiments. Tiie 
epithelial hyperplasia is also dys- 
genetic in type, and is a result of a 
longer application of tar to tlie skin. 
Living epithelial cells are being 
accumulated which are capable of 
dangerous activity, as proved b} 
the fact that Dr. Murray placed 
some of them under the skin of the animal, where they grew and meta- 
stasized. Yet the deepest layer of epidermis remains sacred to its noinw 
boundaries. This condition corresponds to State A, Class II, ia the wcas . 

The fourth experiment of Dr. Murray, shown in Fig. 344, is so o nous 
that no further allusion to it is necessai'y, except to demonstrate t le ma 

catastrophe of carcinoma. ^ 

The changes observed in Dr. Murray’s experiments and also lose 
occur on human skin constantly exposed to tar are identical in 
and comparative duration to those processes in the breast 
Classes I and II (Figs. 327 and 341 of Class I, also Fig.^. 


c 



Fig. 3-1].^ — Transverse section of a duct tho 
epithelial cells lining whicli are undergoing: des- 
quamative opitlielial hyperplasia. A, Wall of 
the duct. B, Colostrum-like corpuscles filling 
and distending the duct. At C the epithelial 
wall has given way, and tlieso colostnun-liko 
corpuscles can bo seen emerging from the duct 
and occupving the surrounding tissue outsicio 
it CD). 
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Ijig. 3^2. —Skin of aniiunl after feu- applications of tar. Tl)ere is onlr a desquamative 
epithelial liyperplasia at A. (Dr. J. A. Murray kindly gave me leave to publish this and 
the two following pictures.) 


Fjc, 343. — Skin of another 
ajiimal after more applications 
of tar than those administered 
to si>ocimen in Fig. 342. The 
epithelial hyi>erplasia is dys- 
gonctic, and cells taken from A 
were placed under the animal’s 
skin, where they grew an<l 
metastasized. B shows that 
the normal boundaries of tlio 
epidermis have not been trans* 
grossed. (Dr. J. A. ^lurray’s 
oxj>criment.} 


r, 

b 

) 

3 

■3 








Fig. 344. — Skin of another 
animal after still more applica- 
tions of tar. Carcinoma exists 
at A. B is a lymphatic gland 
enlarged and filled with epithelial 
cells from A. (Dr. J. A. Murray’s 
C-xperiment.) 
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cells in the first of his experiments are tluoan 
ott from the skin surfaee into the air. Desquamated epithelial cells of the 



Fig. 345. — Section of a terminal 
duct (A), and some of its acini (B). 
At C epithelial cells have invaded 
structures outside the ducts and 
acini. The dysgenetic epithelial 
hyperplasia in the duct A is papih 
lonmtous. The specimen is taken 
from a breast of a female, ai^e 42. 
who, eight years before ifs re- 
moval, had complained of pain in 
the affected breast. Four years 
before its removal, tliero was a 
discharge of blood from the nipple, 
the only occasion on which blood 
had been noticed. A few months 
before its removal, the breast 
became more painful. There weio 
small multiradicular papillomata 
beginning in the ampulla and occu- 
pying the whole duct and its ter- 
minal branches. It was tho only 
duct affected. Tho growth in the 
acini is not papillomatous. There 
were no lymphatic glands enlarged 
in the axilla. (Dr. W. B. Smith’s 
patient.) 


breast must collect in and distend the affected ducts and acini {see Fip. 
327 and 341). The third of Dr. Murray’s experiments {see Fig. 343) is tlie 


Fig. 346. — -Whole section of 
breast removed from woman, 
age 47, Half of the section is 
occupied by a carcinoma (A). 
The other half (c) is normal 
except for a few small cysts 
just outside the periphery of 
the photograph. B, Nipple. 
D, Pectoralis major. There 
were large discrete lymphatic 
glands in the axilla containing 
epithelial cells. The woman 
died two years after removal 
of the breast and axillary 
lymphatic glands. The main 
size of the tumour was due to 
the enormous dysgenetic epi- 
thelial liyperplasia that was 
contained witliin dilated ducts 
and acini {see Figs. 347 and 
348). There was marked epi- 
thelial cell invasion among the 
tissue surrounding the affected 
ducts and acini. 



most deeply interesting of the four. As I have already pointed ‘ 

took away some of the cells from their position at A, and placec i 
under the skin of the animal, where they grew and metastasizec . s i 
be inferred that those dysgenetic epithelial cells, in their nndistui e p 
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at A, were malignant, or did thej-^ become malignant onty when they were 
removed and inserted into tissues outside the epidermis ? The importanee 
of this point lies in the fact that a dysgenetic epithelial hj^Derplasia in the 


Fig. 347. — Photograph 
taken by ^Ir. "W alter Bar- 
nard of tlio edge of tlie 
tumour in Fifj. 34G. The 
(.hicts A, A were sxirrounded 
by normal ela^tica, and led 
into the acini B, B. The 
dysgenetic epithelial hyper- 
plasia in all these structures 
wiis non - papilloniatous. 
The epithelial hyperplasia 
is contained within normal 
?)0undaric5. 



breast gives rise to a most suspicious-looking collection of living cells, while 
they are strictly confined within ducts and acini {see State A, Class 11). 

B 



Ku;. ;! 
in yij. 3I( 
in iht' due 
1-dvi* tin* f 

alihough t 


•!,>3 pap.Momatoxu.. The -rowlh hi .L hyperplasia 

pithoIuU hyj)orpI*uia in Fi'-/. 347 it i- -triVtl*- j ^ P^ipdlomatoiis. 

•uca Iroai t!ie eareiaoiaatoils tumour in boundaries. 
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Here the following question arises. Should these dvs-enetic enitl,Pli.,l . 

0 the breast gam admission into outside tissues by traumatic, dieniical 
some other means, would they be capable of multiplication and meSis 

1 believe they Avould behave m this way when they appear actii-e and not 
degenerating, and, m spite of an absence of epithelial-cell invasion, I coiside 
them to be potentially malignant, a belief that is supported by the fact that 



Fig. 349. — Drawing mado from the centre of a carcinomatous tumour in tlie breast of a 
woman, age 51. 1, 2, Terminal branches of the same duct, surrounded by clastica. 4, 5. 

Acini. 3, Area in which epithelial cells have invaded surrounding structures. The dysgenetic 
epithelial hyperplasia in the duct (1, 2) is papillomatous. The growth in the acini 
papillomatous. The lymphatic glands in the axilla contained carcinoma, and the 
died four and a half years after the operation. The epithelial cells in the duct show nuc c ^ 
hyperchromatosis, mitosis, and irregularity in shape, corresponding thereb}’’ to the epit ic 
cells in Figs. 328, 330, 333, 334, 340. 

precisely similar histological appearances are seen in the ducts and acini o 
tumours where epithelial cells have escaped from their normal boun ancs 
and constitute a state of carcinoma {see the ducts and acini in carcinoma ous 
tumours in Figs. 345-354). 
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I admit that at present it is impossible to determine absolutely whether 
a microscopical preparation demonstrates the presence of carcinoma, unless it 
shows a dysgenetic epithelial hjToerplasia from which epithelial cells have 


Fig. 350. — Drawing from a whole section 
of half a breast that was removed twenty 
years ago for the purposes of diagnosis. 
The woman was 50 years old, and is still 
alive. The tumour (A) is the smallest car- 
cinoma I have removed from a breast. C, 
Position of the nipple. B, A small portion 
of skin covering the gland. There were no 
axillary glands affected. 



invaded surrounding structm-es, where thej’’ multijdy and undergo metastasis. 
Yet in the earliest stages of the 'carcinomatous process there must be one in 



biG. 351. — Dr.uving 
by llu'ir el.i^tica i'oat<. " 
UiblKW' tw^uo. The dvr 
loin.itou-'. 


‘I""'" surrounded 

; n' y.P .•n';“sion ol outside stnictures, includin- 

■'.uuu.c cpulicl...! hypcrplasta in tite ducts and acini is not pa^f 


■loinf Hyperplasia is strictly confined within ducts and 
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cells, which show nuclear hyperchromatosis, variation in size, and mitoses 
although the process is still confined within ducts and acini (Staie t 
Class II). ^ ‘ ’ 

It is inevitable that difficulties should arise, when conjectures upon histo- 
logical appearances have to be made without the aid of that biological evidenee 
that could be attained only by experiment conducted upon human beings. 
The solution of these difficulties by this means is therefore impossible. Is” it 
justifiable to fall back upon the evidence afforded by experiments conducted 
on animals ? Whatever be the answer to this question, it is of e.xtraordinarv 
interest to study the animal experiments and compare their various staecs 
Avith the changes that occur in the breasts of human beings. The time 
required to induce tar carcinoma in mice occupies a quarter or more of tlie 
animal’s lifetime, during Avhich period the skin to Avhich the tar has been 
applied has gone through a sequence of pathological changes to Avhieh I liave 
already draAA'n attention. An important point to realize is that in any one 
of these changes the process may be arrested, and the genesis of carcinoma 
may not mature. It is a fact that precisely the same pathological changes 
take place in the breast, and in the same sequence, viz., the desquamative 
hyperplasia, especially Type B in Class I, the dysgenetic hyperplasia of 
Class II, in Avhich occur papillomata, and the conditions indicated in the 
States A and B of Class II. Lastly, Avhen carcinoma eventually matures in 
human breasts, the total period of its induction usually corresponds to a 
quarter or more of a lifetime of the individual. 

Can it be said that the states in the breasts of human beings correspond, 
in histological appearance and periods of their development, Avith those states 
seen in mice during the induction of tar cancer ? Similarity of histological 
appearances cannot be denied ; but there are those Avho deny, Avith some 
reason, that a quarter of a mouse’s lifetime corresponds to a quarter of the 
lifetime in human beings. Fortunately, it is unnecessary to argue this point, 
because Harold Barnard, years ago, shoAved that the exposure of the human 
skin to tar occupied from tAventy to thirty years before tar carcinoma ensued, 
and this eAudence is aAmilable among Avorkei’s in tar at the present time. He 
also pointed out that during this period a state of things appeared in the 
folloAving sequence : Avarts ; a state that microscopically looked like squamous 
epithelioma, but Avhieh Avas not accompanied by epithelial cell invasion oi 
metastasis, and from Avhich recoAmry could take place ; and, finally, tiue 
squamous epithelioma Avith inAmsion and metastasis. Hence, because tie 
knoAAdedge concerning the lesions induced by the application of tar to mankim 
is AA'ell established, it is unnecessary to fall baek on experiments on mice or 
the important evidence that connects the changing tyjAes of epithelial 
plasia of the breast Avith those to be obseiumd in the induction o m 
carcinoma. I consider them to be identical in histological appearances, lu 
the time occupied in their induction, in the similarity of their arrest m some 
instances, and in their sIoav or rapid progress in others. Hence I consK ci i 
Avrong to regard the desquamathm epithelial hyperplasia of Class 1 as rm 
of no importance. I regard it as being a proemial state Avherem an iru a ^ 
remains in action undisturbed for a long time. In point of time j \ 

aAvay to be regarded as ‘pre-cancerous’. There is at least one s a 
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occurs later in life than desquamative epithelial hyperplasia and 
t^the carcinoma process (State A, Class II), and can unth more 
regarded as ‘ pre-eancerous 


is nearer 
reason be 


Class 17.— DYSGENETIC EPITHELIAL HYPERPLASIA IN ACINI AND 
the terminal ducts WITH WHICH THEY COMMUNICATE. 

I do not intend to refer to purely duct carcinoma, which naturally belong 
to this class. Neither shaU I aUude to duct papillomata, further than to 
point out that they occupy in sequence of breast events the same position 



C' 


Fuj. 352. — From the breast of a woman, ago 38. Longitudinal section of terminal ducts, 
B, C- made ju.st below bifurcation of a larger duct at A. D, E, Acini belonging to respective 
ducts, C and B. The ehistica has been stained and has imdergone enormous h3’perplasia. 
There is marked enithcUal cell invasion of tissues (F) outside the ducts and acini. The 
ily.-gciictic epithelial hyperplasia in duct and acini is not papillomatous. The tumour was 
tiot biiiger than a finger-nail and occupied the outer part of the breast, between the nipple 
and tlio ix'ripherN* of the gland. There was no affection of the Ij’mphatic glands in the 
axilla. 'Vhe Wa^sermann reaction was negative, (Mr. Perej* Legg*s patient.) 


;is that occvqiied by warts in the skin after the appHcation of tar. I refer 
only to two kinds of dysgenetic epithelial hyperplasia (States A and B) that 
afiect acini and the terminal ducts conuiiunicating with them. Before 
proceeding, it is essential that I should say that I do not consider that 
careiuoina of the breast of purely acinous origin has been demonstrated. In 
the earliest eareiuonia in breasts (not imrely of duct origin) I have never seen 

31 A 
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a dysgenetic epithelial hyperplasia of an acinus that has not been accom 
panied by a similar process in the terminal ducts with which the affected 
acinus communicates. In many examples of early carcinoma the terminal 
duct implication of this kind is purely papillomatous in type, arisino- from the 
actual duct epithelium {see Figs. 345-349). This fact renders it impossible to 
infer that the duct is acting merel 3 r as a pathway by which the »rowth is 
spreading from the acinus. There is another fact that renders this“inference 
impossible. It is this. I can show ducts {Fig. 354, for example) in which a 



Fig. 353.- — Longitudinal section of a terminal duct, A, A, and its acini, B, B, B, B. The 
elastica has been stained. The dysgenetic epithelial hyperplasia in only the main duct and 
one acinus has been drawn to show how full they are of growth (not papillomatous in type). 
The shaded ducts and acini were full of the same growth, which in all these structures was 
strictly confined within normal boundaries. This duct and its acini were discovered in tno 
centre of an advanced carcinoma of the breast. At C, C there is epithelial-cell invasion of 
outside tissues. The woman was 49 years old, and died of the disease two and three-quarter 
years after the operation. 


non-papillomatous dysgenetic epithelial hyperplasia is occurring that directh 
communicates with normal acini. The disease, in each instance, must be 
hyperplasia of duct epithelium as well as a hyperplasia of acinus epithelium, 
when the disease is present in the latter structure. One may have begun 
before the other, but as I have not seen a purely acinous affection in carcinoma 
of the breast, I cannot say in which structure the disease first began 
although all my work indicates that it first appears in the duct. , • i r 
Frequent examples of the histological appearances of C/ass IL n nc i ^ 
am about to describe, are to be observed in breasts where tliere is earv 
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Pa-et’s disease of the nipple. This disease, when it affects the 
co^only complicated by the development of primary carcinoma m the 
duT or terminal ducts and acini in the breast. Hence one would expect to 
see either dvsgenetic forms of epithelial hjTierplasia immediately antecedent 
to carcinomk {State A), or early carcinoma itself {State B). It is essential in 
this. investigation that all specimens prepared for microscopical examination 
should he stained to show the elastica. In the early stages of dysgenetic 
epithelial hyperplasia the elastica has not been destroyed— by dnstention or 
otherwise— and its presence is invaluable in enabling the observer to ^stm- 
truish between ducts and acini and between ducts and Ijunphatic vessels and 

O 

spac^-divi^e jj states: State A, in which the dysgenetic 

epithelial cells are strictly confined within termmal ducts and acini ; and 



Kig. 354. — A. Longitudinal section of a convoluted duct. C, A lobule in which branches 
of the duct terminate at Bi and Bi. The elastica is not stained in this section, but it was in 
other .‘^?ctioIls, ami had undergone enormous b>’perplasia throughout the whole breast. TJie 
iisiuro is part of a whole section of the gland. The ducts show a dysgenetic epithelial hyper- 
jila.'-ia. not papillomatous, and strictly confined within normal boundaries. There was no 
epithelial growth in any acini. The woman was 3S years old. Tliere is epithelial cell 
invasion near this part of the gland, and no other focus of dysgenetic epitheh'al hyperplasia 
couUl bo found in the breast than that wliich exists in this duct. The lymphatic glands in the 
axilla did not contain carcinotna. The Wassermann reaction was negative. 


Stale B. in which the dysgenetic epitheh'al cells have at some part, or parts, 
eseaped from the affected terminal ducts and acini, and have appeared in the 
surrouiuling connective tissue, iletastasis may have also occurred, and a 
state of carcinoma have been establislied. 

State A.— Figs. 32S-340 and 355 represent the histological appearances 
of Slate A. and are taken from seven different patients. In all of them only 
termmal ducts and acini are the parts affected by dysgenetic epithelial 
hyperplasia. Figs. 32S and 330 are the biggest lesions I have of this state. 
In other speennens. where the same timiour formations in the ducts and acini 
have been larger than this, tliey have always been caremomatous {see Fi^s. 
310 and 31!)) ami belong to State B. The lesions in State A usually oec^ur 
m younger women than the early carcinomatous lesions described iji State B. 
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The significance of these two facts may be that State ^ is a state iron, 
which carcinomata {State B) may emerge. ‘ 

The acini in State A are all of the same histological appearance. They 
are filled or partially filled by sessile dysgenetic epithelial growth, and only 
occasionally is there a suggestion of papillomatous formation. The ducts 
however, do not always present the same histological appearances. In FUs 
328-336 the dysgenetic epithelial gi-owths in the ducts are papillomatous 
and m those of Figs. 340 and 355 the growths of epithelial cells contain no 
fibrous-tissue elements. 



Fig. 355. — A, Longitudinal section of terminal duct. C, Elastica, stained. At B 
epithelial cells are emerging from the interior of the duct into the outside tissues. The 
dj'Sgenetic epithelial hyperplasia in this duct is not papillomatous in type. There is enormous 
hyperplasia elastica in other parts of this breast, and the Wasserman reaction was positive. 
D, E, F, see text, p. 530. From a woman, age 42. 


In the vast majority of the affected ducts and acini in these breasts in 
Class II, State A, there is not the slightest suspicion on microscopic examina- 
tion, of epithelial cells that have transgressed their normal boundaries. Yet 
I regard State A as being second in importance only to carcinoma itself. 
Consequent^ it may Avell be asked, if I consider that to be so, why is not an 
intermediate stage between States A and B more demonstrable than in any 
specimen I have shown. In reply I would draw attention to Fig. 333, 
reproduced from Fig. 330, where there is a state of things that can he 
explained by an epithelial cell invasion ; but as these histological appearances 
are open to other explanations, I do not reproduce them as an example o 
epithelial invasion. Further, the examples I have given in State B are sue i 
early stages of carcinoma that I consider they may be regarded as being 
almost within the realm of a transitional stage. Figs. 327, 329, anc 
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illustrate the eonnection there is between Type B of Class I and State A o 
Class II. Colostrum-like cells are still present in these specimens. It might 
be said that these colostrum-like cells are a result of desquamation from the 
surfaee of the tumour, but there are no signs of their being formed from 
the cells at this part of the tumour, and they can be seen developing from 
otherwise normal cells of the duct wall. However, it is a fact that colostium- 
like cells are sometimes thrown off bj'^ desquamation in aU kinds of dysgenetic 
epithelial hyperplasia in ducts {see Fig. 828), but this fact may emphasize 
rather than disconnect the alliance that appears to exist between Type B, 
Class I, and States A and B, Class II. In describing State A, I wish 
particularly to analyse the appearances seen in Fig. 336. Veiy few seem able 
to realize, without its being pointed out, that A. A2, Bl, B2, B3, and 64 
are all terminal ducts containing papillomatous and sessile dysgenetic epi- 
thelial hyperplasia, and that they directly communicate with separate clusters 
of acini, which are distended by dysgenetic epithelial hjqierplasia. In fact 
the terminal ducts and acini of one main duct alone are the only parts 
affected. The same appearances are seen in Figs. 328 and 330, which are 
cut from another angle. In many parts of Fig. 336 the acini, distended 
with growth, are becoming confluent. What could be the result of progress 
in the epithelial hyperplasia of Fig. 336 ? It might be said that the tumom’ 
may grow to an enormous size and be composed of cysts filled by epithelial 
cells and all contained within normal but grossly distended structures. An. 
appearance such as this has never been seen, except in the presence of 
carcinoma {see Figs. 346 and 349). Hence I believe that the onlj’' residt of 
progression in State A must be carcinoma ; a remarkable exainple of this 
process, as a progression from State A to State B, is that depicted in Fig. 346, 
where half the breast is occupied by a large carcinoma. The size of this 
tumour is mainly due to the dysgenetic epithelial hjqierplasia that stiU 
occupies distended but otherwise normal boundaries (see Figs. 347 and 348, 
also compare with Figs. 349 and 353), and the increase of size of this tumour 
that can be allotted to infiltrating epithelial cells is remarkably small. The 
patient from whom this picture was photogi’aphed died of the disease two 
years after the operation. There can be no doubt that Fig. 336 and Fig. 
3 16 form a remarkably connected pair. 


Now. to call more particular attention to the sections of whole breasts 
icpioduccd in I igs. 32b, 330, and 336. In these specimens, very interesting 
and diffuse dysgenetic epithelial hyperplasia can be seen. The growths 
are occurring in pre-existing cysts. Nobody can doubt that the terminal 
ducts and acini were dilated before the growth occurred. There are so 
niauy empty cysts in the neighbourhood of the gi-owths. and the dilatation 
of the respective ducts at the nipples in Figs. 328 and 330 are so separated 
loin the dilated terminal ducts 'and acini into which they directly lead, 
hat It IS impossible to assume that these dilatations near Lie nippl'e could 
MH\lnums"d. Pi^^esses. In the terminal ducts of the three 

eiiithelial hvn ‘rio" ' 'ti papiUomatous and sessile dysgenetic 

s c u us S^ He remarkable fact which concerns these tlmee 

l ave been affect d "T i m . i™"f of ooly one main duct 

laui afheted-a lact that has been demonstrated by cutting whole 
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sections, -in series, of these breasts. The importance of the fact lies iu the 
obvious inference that only one duct contained the irritation necessary to 
induce the hyperplasia. Although the growths are strictly confined, in most 
parts, within terminal ducts and acini, they gii-e rise to very suspicious 
histological appearances. 

In connection with the restriction which dysgenetic epithelial hyper- 
plasia in Siaie A shows to normal boundaries, I must refer to an important 
duct in Fig. 354. In it there is a dysgenetic epithelial hyperplasia, sessile 
(not papillomatous) in type. The peripheral half of this duct is filled and 
distended by living epithelial cells that have grown from its walls. I could 
not discover any acinous affection {see lobule C, Fig. 354). Serial sections 
of the whole of this breast did not reveal any other form of dysgenetic 
epithelial hyperjjlasia. Although I could not discover in any part of this 
duct a place from which epithelial cells were escaping, yet from this duct 
epithelial cells must have escaped to create the early state of carcinoma 
that was present in this breast. It is difficult to know whether to allot 
this duct to State A or State B. This difficulty of allotment emphasizes 
the importance of State A. Compare this specimen with the longitudinal 
section of the terminal duct from another breast. Fig. 355. At one point 
(B) epithelial cells are pouring out of the duct into the surrounding tissue, 
and the presence of carcinoma is certainly established. Now, suppose this 
duct had been cut and viewed transversely at the dotted line between E 
and F, i.e., in immediate juxtaposition to, but not including, the part 
where epithelial cell invasion is occurring, all that would have been visible 
in this imaginary transverse section would have been the distention of the 
duct by a dysgenetic epithelial hyperplasia ; but, as there would have been 
no indication of cells passing through its walls, nobody would be justified 
in assuming it to be malignant ; and yet it must be part of the carcinoma 
process, and a most intimate part, for exactly similar cells are in immediate 
contact with it invading the surrounding tissue. Further, what could be said 
of the epithelial cells at D ? They must surely be malignant, or potentially 
malignant. I must leave it to the imagination and point of view adopted 
by my readers to make their o\vn decisions on this matter. 

I consider the dysgenetic epithelial hyperplasia, at the point of my 
imaginary transverse section, although the cells are strictly confined within 
the duct walls, to be malignant. I make the same conclusion concerning 
the epithelial cells contained in the affected ducts and acini in the carcino- 
mata from which Figs. 345, 347—353 are taken. I believe that State A o 
Class II is a 23 otentially malignant state, and that, should progress continue, 
the catastrophe of carcinoma is only a question of time. Whatever lu)^ 
belief is in this matter, there can be no doubt that State A is histologita \ 
more nearly connected with State B than any other pathological process ni 
the breast ; but no definite statement can be made as to whether it is on s 
a fire prepared for the match which lights the conflagration of caicinoma, or 
whether it is a definite preliminary stage of carcinoma. Hence, i 
must be the term ‘ pre-cancerous I would apply it to this state, u nw 
this statement, I would lay down as a laiv that there is no kinc o epi 
hyperplasia that will inevitably end in carcinoma. 
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State B. — Here the dysgenetic epithelial hyperplasia is limited to acini 
and terminal ducts, and has precisely the same liistological appearances as 
those in State A. Epithelial ceUs have invaded the surroundmg tissues and 
may have undergone metastasis. 

There is no doubt whatever that carcinoma exists in all the tumours I 
describe in State B. Figs. 345-355 are taken from early or advanced car- 
cinomata removed from eight different breasts. In all of them the acini 
and terminal ducts are the only parts affeeted (e.xceiit in the advanced 
carcinoma of Fig. 346, where two ducts as well as their acini are completely 
filled with dysgenetic epithelial hj^ierplasia from the ampulla downwards). 
The dysgenetic epithelial h 3 ^Derplasia in the acini and terminal ducts are the 
same in histological apiiearances as those in State A. Sometimes the duct 
tumours are papillomatous, and sometimes pureh' sessile and non-papillo- 
matous (see Figs. 351-355). As growth of the tumours proceeds, the intra- 
duct and intra-acinus tumours become more rampant (see Figs. 347, 348, 
349, and 353, which were taken from three advanced carcinomata). CuriousU' 
enough, the tumours in the ducts and acini, although becoming rampant, 
still maintain their papillomatous or non-papillomatous state until all traces 
of duct and acinus walls are completelj’^ desti'oyed. The maintenance of 
papillomatous or non-papillomatous states respective^ tlwoughout the lives 
of these tumours indicates some method in their madness. 

From some part of the dysgenetic epithelial hyperplasia epithelial cells 
have escaped, and the.v have invaded surrounding tissues and metastasis has 
occurred. It is difficult to detect the exact regions of ducts and acini from 
which the escapes of epithelial cells were made, even from an examination of 
whole sections cut in series. Fig. 355 was a luck}' discovery. 


SUMMARY AND CONCLUSION. 


1. There appears to me to be a definite sequence of events in epithelial 
changes in the breast that end in carcinoma. In making this statement I 
do not wish it to be inferred that every event in the sequence invariablv 
occurs — lor instance, papilloma ma\' be absent, and its j^lace ma}' be repre- 
scutctl by a sessile and non-papillomatous state. One or more of these stages 
ma}’ be absent in the development of acute carcinoma. 

*2. It is most significant that the different epithelial changes that I have 
described have a common site of origin, nameU'', the acini and terminal ducts. 

3. It is important to realize that the chain of events maj' be interrupted 
at au\' point, due either to intrinsic biological changes in the cells or to 
extrinsic factors such as variation in connection with the exciting cause. The 
uUevrvjption may result in the process remaining latent or in its subsequent 
degeneration and disappearance. ^ 


4 The sequence of events to which I have called attention begins as 
what I have termed a desquamative epithelial hj-peridasia, and passes on to 
hyperplasia winch is not desquamative and which I have termed 
sgenetie einthehal hyiicrplasia. Included in the latter, and foUowino- 

t'sr: ^^-^es which occur in 
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a. A condition in which the epithelial cells retain their normal structure 
and produee papillomata confined within the acini and terminal ducts. 

b. An epithelial hyperplasia in Avhich the individual cells are showiiw 
signs of beginning malignaney— e.g., nuclear hyperchromatosis, variation in 
size of the eells, and mitoses — ^j’^et the process is still confined within acini 
and terminal ducts and has not extended into the surrounding connective 
tissue (State A, Class II). This is the state which immediately precedes 
carcinoma, and hence is the ‘ precancerous state’. 

c. A more advanced condition in which, in addition to the cell changes, 
the process has extended beyond the walls of the acini and terminal ducts 
and has invaded the surrounding eonneetive tissue (State B, Class II). 

5. The faet that one or more of the various epithelial changes, particu- 
larly the ‘precancerous state’, is found in the centre of fuUy developed 
carcinoma is most significant. 

6. The events I have described as occurring in the breast are identical 
in time and sequence with those occurring in the skins of man and mice after 
the application of tar. 

It is a pleasant duty to thank Dr. J. A. Murray, the St. Bartholomew’s 
Hospital Surgical Clinic, Mr. Percy Degg, and Dr. W. R. Smitli for the valuable 
and interesting material thay have placed in my hands. At the same time, 
it is only fair to these gentlemen to state that they are not responsible for 
the conclusions I have reached. Finallj’-, I must thank Mr. F. F. Burghard 
and Dr. May Cutler for making clear parts of this article which appeared 
obscure. 
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FURTHER RESULTS OF NERVE ANASTOMOSIS.* 

AN illustrated HECOHD OF SOME EXPERIMENTS IN WHICH:— 

1. THE CENTRAL AND PERIPHERAL ENDS OF A DIVIDED NERVE WERE IMPLANTED AT 

VARYING DISTANCES APART INTO A NEIGHBOURING NORMAL NERVE. 

2. CERTAIN NERVE-TRUNKS OF THE LIMBS WERE DIVIDED AND ANASTOSIOSED BY SUTURE 

IN CROSS-WISE FASHION. 

By sir CH-ARLES BALLAXCE, 

LION’EL COLLEDGE, and LIONEL B.AILEY, Londo.v. 

The finest sutures and needles have been employed in all the experiments. 
Sutures used have been Van Horn arterial silk, and linen tln-ead and catgut 
of about the same size. It does not appear that there is, on examination of 
microscopical sections, any advantage gamed in preferring one kind of material 
for suture to another. All sutures are dead foreign material, and as such are 
absorbed. The initial cellular proliferation which ultimately encapsulates and 
absorbs the suture appears to be much the same in amount whatever material 
is employed, proi'ided the suture is of the same size ; the only difference 
consists in the time taken in the process of substitution and absorption, i.e., 
the time required for the replacement of the suture material by living tissue 
to be complete. 

An attempt has been made in each experimental anastomosis to pass the 
needle and thread onl}^ through the neurilenmia, but the nerves experimented 
with are so minute that this attempt must have failed in man}^ instances. 
The results obtained in these experiments seem to indicate that the passage 
of the needle and suture only through the neurilenmia, though theoretically 
dcsirable, is not essential to success in nerve suture. 

It has sometimes been said that, in suturing a large nerve-trunk of a limb 
end to end, corresponding nerve-fibres sliould be brought into contact. This 
is impossible in any case : the suggestion is theoretical and is of no practical 
importance. Bui on looking at the transverse section of a nerve-trunk it is 
seen to be made up of bundles of nerve-fibres, some larger than others. The 
anatomical arrangement of nerve bundles does make it possible in some cases 
when suturing large nerves end to end to bring corresponding nerve bundles 
in apposition ; but this is impracticable when the minute nerves of the neck 
of the monkey are the subject of e.xpcriment. 

hii I)a\ ill I’cnici. nho has taken much interest in these experiments 
was anxious that nerve-ends should be brought together and fixed in position 
witliout the aid of sutures. For this purpose various varnishes were tried. 
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such as sandarach varnish, benzo-mastiche varnisli, and acetone collodion. 
It is obvious that no particle of a drop of these varnishes could be allowed to 
come in contact with the cut end of a nerve, and their use has been given up. 
The discovery of a living muscle varnish has, however, been successLl. Tlie 
varnish is made by cutting living muscle into small pieces, adding a few drops 
of sterile salt solution, and pounding the mixture in a sterile mortar with a 
pestle till a sticky mass is formed. Presumably the sarcolemma is ruptured 
and the sarcous material within is set free. 

In double lateral implantation of one nerve into another, the time required 
for functional recovery varies with the distance apart of the implanted ends 
of the nerve, and possibly also with the method of implantation employed. 
The greatest distance apart of the ends of the external popliteal nerve when 
implanted into the internal popliteal nerve has been in these experiments 
5 cm. But the distance apart of the sites of implantation of one end of the 
musculospiral nerve into the median nerve at the lower margin of the axilla, 
and of the other end of the musculospiral nerve into the median nerve just 
above the bend of the elbow, is much greater than 5 cm. In a small rhesus 
monkej'^ in which this experiment (not yet complete) was carried out, the 
distance apart of the two ends of the musculospiral nerve when implanted 
into the median nerve was fully 8I cm. {3| in.). Fifteen months after the 
experiment was performed all the muscles of the forearm contracted to a 
medium faradic current. 

In man, massage and electricity are available to maintain the nutrition 
of the muscles, and the limb is splinted to prevent lengthening of tendons 
aird muscles during the period required for nerve regeneration ; but in monkeys 
none of these measures is possible. The ankle- and wrist-joints tend to 
become flexed, and the toes and fingers to curl up, so that it is not true to 
speak of the recovery that does take place as perfect or complete. In dogs, 
on the other hand, in which double lateral implantation of the external 
popliteal nerve into the internal popliteal nerve has been done, the shortening 
of the flexor muscles and tendons does not take place, as in the act of walking 
the toes and ankle are by the natural movements extended. In a greyhound, 
after ten months had elapsed from the date of operation, in which the two ends 
of the external popliteal nerve were attached to the internal popliteal neuc 
5 cm. apart, a median faradic current produced strong contraction in the 
tibialis anticus, with extension of the ankle, but the toes were only weak y 
extended. The greyhound could gallop fast over the ground at this date 
without any apparent disabilityn The extension of the toes in the og is 
normally a weak movement, and the greyhound in galloping and jumping is 
dependent chiefly on the strong action of the flexors of the an es aiu 
knees of the hind limb. The plan adopted of attaching the ends o le 
external popliteal to the internal popliteal nerve in this experiment is sioni 

in Fig. 356, C. . , i u 

When an opportunity offered for stimulating directly the neives m 
lateral implantation after functional recovery and before the ea i o 
animal, a notable result was obtained. On faradic stimulation o 
pheral segments of the two nerves it was found that a stronpr .-p 
was required to produce the same effect than was necessary n leii 
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stimulation was applied to the eentral segments of the two nerves m other 
words, the same strength of current caused less and less response as re 
stimulation proceeded from the central to the peripheral parts of the nerves. 

This phenomenon has been described as the phenomenon of the avalanche 
(see G. Durante’s article in Cornil and RanvieVs Manuel d’Hisiologie patholo- 
gique, 3rd edition, 1907, Vol. Ill, p. 

•195 : “ Phenomene de rAvalanche 
(Pfluger), de la Boule de Neige 
(Chauveau) ”). Durante points out, 
on p. 603, that functional restora- 
tion may occur (“ transmission 
active de neuroblaste a neuro- 
blaste : conductibilite plasmique ”) 
while there is still incomplete re- 
generation of the nerve-fibre, and 
that it is important to distinguish 
this function of conductivity from 
that of excitability. He describes 
the latter as follows : “ pouvoir de 
transformer des vibrations (excita- 
tions) diverses en des vibrations 
nerveuses ”. There is in the above 
experiment a clear differentiation 
between the phenomenon of con- 
ductivity and that of excitability. 

The difference in functional activity 
of the nerve-fibres, in the central 
and peripheral segments of the 
nerves, appears to depend on a 
dilference in histological or anato- 
mical structure — in other words, 
on the greater or less perfection of 
the process of regeneration attained 
by them. 

It remains to discuss the best 
method of attaching the two ends 
ol a divided nerve in double lateral 
implantation to a neighbouring 
nerve (Fig. 350). Is it better to 
make transverse incisions, at a 
certain distance apart, in the com-se 
of the nerve into which the two 
ends of the im])lanted nerve are to 
he sutured ; or is it better to im- 
plant the two ends into median incisions ? At this stage of the e.xperiments 
It di)es not seem possible to come to any conclusion. It would seem, how- 
m er. iiat when median incisions are made in the receiving nerve, there is a 
tendency, m the case of double lateral implantation of the external popliteal 


Fic* 350, — Diagrams of the methods em- 
ployed in double lateral implantation for fixing 
the* ends of a di\ided nerve to a neighbouring 
ner\’c. A, Two transverse incisions were made 
in the side of the normal nerve for about one- 
third of its diameter. The ends of the divided 
nerve were fixed into the incisions by one suture 
of iron-dyed silk, linen thread, or catg\Jt. Tlie 
sutures were the finest obtainable (arterial size) 
and were threaded on the finest needles. The 
attempt was always made to suture sheath to 
sheath, but it is not claimed that this was 
always accomplished. B, Implantation of the 
ends of the divided ner\'e into median incisions 
made in the normal ner\'e. Fixation was 
effected by ‘ muscle-varnish ’ without sutures. 
C. Implantation of the ends of the divided nerve 
into median incisions made in the normal ner\'e. 
Fixation was effected by * muscle-varnish ’ and 
by one suture ; each suture passed through the 
sheaths of both ner\es half an inch from the 
end of the divided nerve. 
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nerve into the internal popliteal nerve, for the two ends to become connected 
with fibres originally belonging to both the external and the internal popliteal 
nerves, so that on proximal stimulation of either nerve the response may be 
not a ]3ure flexor or extensor one, but mixed flexor and extensor, one move- 
ment, however, being more marked than the other. When incisions are made 
in the side of the normal nerve, a portion of it is cut off from its previous 
connections both distally and proximally. This isolated band of nerve-fibres, 
together with the connective tissue of the sheath, is the site of a cellular 
proliferation. There is thus formed a new tissue through which ncrve-fibres 
penetrate or develop, and ultimately produce a functional union between the 
two ends of the divided nerve. In such an experiment, on faradic stimulation 
of the proximal segments of the two nerves, pure effects of flexion and 
exteiasion of ankle and toes have been observed. But this is probablv not 
true of all such experiments, for on examination of some of the raicroscoincal 
drawings the nerve-fibres of the central and ijeripheral ends of the e.xternal 
popliteal nerve are clearly connected with nerve-fibres belonging to both 
internal and external popliteal nerves. Nerve-fibres have a spiral arrange- 
ment in a nerve-trunk, and hence what appears to be clear!}' exliibited in a 
microscopical drawing may not indicate the true functional connections of 
the nerve-fibres. 

In the notes of the experiments, the dates on which faradic stimulation 
was applied to the joreviously paratysed muscles are given. It is desirable to 
remember that this date, if a response to the electrical stimulation occurs, is 
not the date of the recovery of the muscle. The frequent etherization of a 
monkey for the purpose of determining the earliest date at which a response 
follows faradic stimulation is impossible. The risk to the animal, and possible 
failure of the experiment, which in aity event requires that the monkey should 
live for many months, makes it essential that an anffisthetic should only 
occasionally be administered. 

The microscopical sections have been cut, stained, and mounted by 
Mr. Steward at the Royal College of Surgeons, by the kind permission of 
Sir Arthur Keith. 


DETAILS OF EXPERIMENTS. 

Experiment 1. — Double lateral anastomoses of the divided ends of the external 
popliteal nerve to internal popliteal nei-ve. 

Rhesus Monkey. — External popliteal nerve divided and attached in tvo pl.icc.-. 
to incisions made in the side of the internal popliteal nerve + in. apart , one 
suture used for each anastomosis, of iron-dyed silk {Van Horn). Operation o 
-Dec. 5, 1922, 

Jan. 17, 1023. — Foot-drop marked, 

April 26. — Climbs well with both feet. . • i- 

May 23. — Faradic stimulation. Definite contraction (slow response) 'or 

anticus and peronei muscles ; none in extensor longus digitorum or ex 
hallucis. Flexors of ankle contract almost normally. 

July 19 . — Faradic stimulation (01 months). Extensor comniunis t ^ 
contracts. It is not possible in the monkey to keep the an ' ■ 

extended during the period of nerve regeneration, hence the o » * 
what curled up in walking. 
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Oct. 2S.—Faradic stimulation. AH the muscles of the foot and toes supplied 
bv the external popliteal nen’e contract, but they all require a some .v ha 
stronger current than the corresponding muscles of the other or normal 

limb.'’ Galvanic response normal. , i k 

\ov. 20.— 11’ months. The animal was ill, and hence was killed by ether 
inhalation. Before death occurred the anastomoses were exposed and 
stimulated with the faradic current. (Sir David Ferrier was present.) 


Results of Stimulation (Fig. 357) : — 

B and D, Flexion of ankle and toes. 

A and C, Extension of ankle and toes. 

E, Extension of ankle and toes. 

F, Flexion of ankle and toes. 

Microscopical Appearances. — The proximal segment of 

the external popliteal nerve ends in a bulb (Fig. 358), 
and from it neix'e sheaths extend doivnwards, apparently 
in neiv tissue on the outer aspect of the internal popliteal 
nerve-trunk between the two anastomoses. 

The distal segment of the external popliteal nerve 
(Fig. 350) exhibits complete regeneration, its nerve-fibres 
iicing in direct communication with those of the proximal 
segment in the tissue on the outer side of the internal 
popliteal nerve-trunk. The activity of regeneration 
appears to be not less in the lower segment than in the 
upper segment. 

Proximal to the bulb the main nerve-trunk stains 
deeply, as does also the whole length of the uninjured 
internal popliteal nerve. In the bulb the sheaths are finer, 
very numerous, and lightly stained. They interlace in many directions, but mainly 
tend to run longitudinally. .-Vt the level of the bulb there is a place on the outer 
side of the internal popliteal nerve u'here regeneration has taken place, and here 
also the neurilenima sheaths are fine, numerous, and not deeply stained. The same 
is true of the region of the distal anastomoses. The sheaths stain lightly, they 
interlace, and are numerous. Beyond the anastomosis area the sheaths of the main 
trunk of the regenerated distal segment of the external popliteal ner\-e stain deeply. 
The new tissue between the proximal and distal segments of the external popliteal 
nerve is permeated by numerous groups of stained sheaths running in a longitudinal 
direction. They do not seem to have any connection with the internal popliteal 
nerve. IVhcrevcr regeneration has taken place are seen numerous neurilemma cells 
with rod-shaped nuclei. These lie alongside the new sheatlrs. Connective-tissue 
cells with oval nuclei are present also. 

Before the death of the monkey the upper part of the opposite Rolandic area 
was .stimulated. Extension of the ankle and toes occurred at a spot a little above 
the area where stimulation caused flexion of the ankle and toes. These results of 
•stimulation of the corte.x were like those obtained by stimulating the corresponding 
areas of the opposite Bolandic cortex. ° 


EXT. IKT. 

PCPUTtAL N, POr’UTEA:. H. 



Fig, 357 . — Experiment I. 
Djogram showing? tlie points 
on tlie popliteal ner\'es at 
wlitcli faradic stimulation 
was applied. Ill months. 


h.vj)criincnt 2 , — Double lateral anastomoses of the diviaed ends of the external 
popliteal nerve to internal popliteal nerve. 

C.vr.— ICxtcrna! popliteal nerre divided and the ends implanted in two places 
mil) the luternal popliteal neiwe, -t em. apart. The ends of the e.xtemal popliteal 
lu rve were inveigled into longitudinal slits made in the middle of tlie internal pop- 
liteal nerve. 1 he ana.-,tomose.s were fixed in position with -niiisele varnish’. .-\n inch 
Inim eaeli aiiastomoMs two drops of •benzo-mastiche' vamisli were applied to each 

• ‘iXl'if the and distal 

I'l t hi w-iv t ' nerve to neighbouring muscular tissue. It was hoped 

tliK w.u to Mciire the aiia.stomoses from ilrsplacenicnt, as no sutures were used^ 

VOL. .MU.— .so. 51. 
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Fig. 3oS. — Experiment 1. Monkey. External popliteal nerve clivicled and tlic ‘‘luls 
anastomosed in two places, half an inch apart, to the side of the internal popliteal nerve. 
Specimen obtained months afterwards. Weigerb stain. I. P., Internal popliteal nerve ; 
E. P., External popliteal nerve ; A, Portion shown more highly magnified in Enj- 
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Microscopical Appearances . — In the low-po^ye^ drawng (Fig. 360) it is seen 
that the distal end of the proximal part of the external popliteal ner\'e ends in a 
bulb, some of the fibres of which join fibres of the internal popliteal ner\-e, wliile 
otliere pass into the connective tissue on the outer side, in which are other 
columns of ner\‘e-fibres. 

The distal sesment of the external popliteal shows marked regeneration of 
nerve-fibres. The proximal end of the distal segment spreads out in a wide bush 
of fibres which spread upwards to join ner\-e columns from the outer to the inner 
border of the internal popliteal nerve. These newly regenerated fibres are finer 
than those whicli are seen in undamaged nerve-trimks (Fig. 360. A). 

It would appear from the position of the two ends of the external popliteal 
nerve that both liad shifted after the operation : the ends of the proximal segment 
upwards from its position in the proximal median incision in the internal popliteal 
nerve, and the end of the distal segment downwards from its original position in 
the distal median incision in the internal popliteal nerve. 


EXT. 

POPUTEAL H. 


tNT. 

PCPUTLAL H. 



E.vperimen1 3. — Double lateral anastomoses of the divided ends of the external 
popliteal nerve to internal popliteal nerve. 

Rhesus Moxicey. — E xternal popliteal nerve divided and -I in. of the nerve 
cut away. Ends of external popliteal nerve implanted into incisions made in the 
side of the internal popliteal nerve, 1 in. apart. Ttvo sutures of iron-dyed arterial 
silk employed to fix each anastomosis. 

-1 months. — Xo response to faradic current in extensors of ankle and toes. 

7 months. — Response to stimulation with faradic current : Tibialis anticus and 
extensor communis digitorum. (Sir David Ferrier present.) 

101 months. — Toes still curled up. Ankle cannot be 
extended beyond a right angle because of short- 
ening of flexor tendons and muscles. .Animal was 
ill, hence was killed by ether inlialation. 

Before death the muscles were stimulated 
with the faradic current through the skin : All 
the e.rtensor muscles of the ankle and toes 
responded to a medium current, also the peronei 
muscles : the flexors also all contracted. 

The anastomoses and nerves were exposed and 
stimulated. .-V weak faradic current was used. 

Results of Stimulation (Fig. 301) : — 

A. B, and C. Contraction of all the exten- 
sors and the peronei. 

D, E. and F, Contraction of all flexors of 
ankles and toes. 

On stimulating A and D the strongest move- 
ment was exliibited. 

„ .. C and F the movement was 

markedly less. 

,, .. B and E the weakest move- 

ment of either flexion or 
extension was observed. 

Microscopical Appearances. — IVe have no record of 
this was unfortunately lost. 

The proximal anastomosis is shown in Fig. 362. The 
mterual popliteal nerve is obvious : it exhibits a plexus 
many ilireotions. 

Below the anastomosis the external popliteal nerve 
ti"Ue formed external to the uninjured part of the 
tiiouuh Mime fibres appear to join those of the internal 
ol tuc anastomosis. 



Fig. 301 . — Experiment 3. 
Diagram showing the points 
on tlie popliteal nerves at 
which faradic stimulation 
was applied. 101 montlis. 

the distal anastomosis as 

site of the incision in the 
of nerve-fibres spreading 

is continued in the new 
internal popliteal nerve, 
popliteal nerve at the site 
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Experiment 4.~Double lateral anasto- 
moses of the divided ends of the external 
popliteal nerve to internal popliteal nerve. 

Cat. — External popliteal nerve divided 
and the ends implanted into incisions made 
in the middle of the internal popliteal nerve. 
The ends of the external popliteal nerve were 
3 cm. apart. The incisions in the internal 
popliteal nerve appeared to be more like 
separations of nerve bundles tlian divi.sious 
of nerve-fibres : it was doubtful if nerve- 
fibres -were cut. The anastomoses were kept 
:n place by ‘ muscle varnish’, made by 
pounding in a mortar a small piece of living 
muscle with a few drops of sterilized .salt 
'olution. This produced a sticky mass wliieh 
held the nerves together. After a few 
minutes the ‘ varnish ’ was adherent and 
could be pulled on by forceps without coming 
.;way. This was the first occasion on wliicli 
■ muscle varnish’ was used. 



Fig. 3C2. — Experiment 3. Jlonkcy. Doable 
lateral implantation of the divided oxternnl poj)- 
liteal nerve into the side of the internal popliteal 
nerve. The figure shows the upper anastomosis ; 
the lower anastomosis was lost. Specimen ob- 
fninecl 10.1 months afterwards. Cajnl stain. 
S, Site of suture, (x 10.) 


li- months . — ^^Vound opened; external 
popliteal nerve-ends in place ; a 
good deal of new tissue, red and 
vascular, around each anastomosis. 

Results of Farudic StimukUm 
{Fig. 363);- 

A and B, No extension. 

C, Sharp flexion. 

S D, A little less flexion. 

E, Very slight flexion. 

The same strength current 
used in each case. 

3 months . — No lameness in walking. 
This is an acrobatic cat ; climbs 
anytvhere ; there is a wire net- 
ting near the ceiling of the room 
in “which the cats were kept. 
This animal would .spring from 
a ledge to this netting and walk 
along upside down, there being 
no appearance of weaknes.s o 
the operated limb. On holding 
the cat up by the shoulders there 
was not so much dorsiflexion o 
the ankle of the operated Innlj 
as of the ankle of the norma 
limb : but the claws of hot i 
limbs were equally 
(Sir David Ferrier was presen .) 


Fig. 302. 
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5 months. — Claws and ankle extended strongly. 

10 months. — Animal etherized and subsequently killed -with ether. 

Fnradic Slimiilation through Skin : — 

1. At the back of thigh : Flexion of ankle and 
toes and protrusion of claws (? extension) 
occurred. 

2. Over upper and outer part of leg, over region 
of external popliteal nerve : Extension of ankle, 
toes, and claws. 

The anastomoses were exposed and the nerves stimu- 
lated with the faradic current. 

liesiilts of Stimulation {Fig. 364) : — • 

A and B, Extension of ankle, toes, and protrusion 
of claws. 

E. Extension of ankle, toes, and protrusion of claws. 

C, Flexion of knee, ankle, toes, and protrusion of 
claws. 

D, Flexion of ankle, toes, and protrusion of claws. 

F, Variable : sometimes flexion, sometimes exten- 
sion, as if internal popliteal nerve-fibres were 
joined to both nerves distal to this point of 
stimulation. 

.-Vt B and D more current was required to produce 
the same effect than was necessary at A and C. 

Fig. 3ii2.-—Eipcrime}ii i. Microscopical Appearances. — Fig. 365 shows the 

on" X’ ^wo ends of the external popliteal nerve 

nhicli farndic stimulation was Within the internal popliteal nerve. Fig. 36o, C shows 
applied, n months. the regeneration of fibres in tlie distal segment of the 

external popliteal nerve. 

Fig. 306, A is an enlarged view of the bulb at the 
end of the proximal segment, and shows the multitude 
of new fibres present. Fig. 300, B is an enlarged 
pieture of the proximal end of the distal segment. 

V ithout examining serial sectioirs it is not easy to 
follow the anatomical coimections of the two ends of 
the external popliteal nerve with the columns of fibres 
on either side and beyond them. 

F.rpcriment 5. — Double lateral anastomoses of the 
divided ends of the external popliteal nerve to internal 
popliteal nerve. 

f'er. — External popliteal nerve divided and the 
ends united to tr.uisverse incisions made in the side of 
the internal popliteal nerve, 41 cm. apart. 

1' months. — .\nimal walking well. The toes were 
slightly flexed when at rest as comjiarcd with 
those on the normal .side. Both extension 
and flexion of the ankle were strong move- 
ments. 

•Vt this date the animal was killed bv 
ether inhalation, but before death occurred 
the anastomoses were exposed and stimulated 
with the faradic current. (Sir David Ferrier 
was present.) 


EXT. ISt 

PCPUTtALM. PC^UT&auK. 



tiG. 304. — Experiment 4. 
Dia^niin tlie points 

on tlit‘ popliteal ner\-es at 
whic-U taradic stimulation was 
apphe<l. U» months. 
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liestdts of Slinndation (Fig. 367) : — 

A, Extension of ankle (strong) and marked protrusion of claws 

B, Flexion of ankle ; with full flexion claws 

were exposed. 

C, Flexion of toes. Flexion of anlde, but not 

such a strong movement as at B. 

D, Flexion of ankle. Strong flexion of toes ; 

claws not protruded. 

E, Strong flexion of ankle and slight flexion 

of toes. 

The transverse incisions in the internal popliteal 
nerve extended across the nerve for half its diameter. 

It would seem that the upper segment of the external 
popliteal nerve was at this stage of the experiment (4i 
months) chiefly connected with fibres of the internal 
popliteal nerve. The flexion movement is the stronger, 
and it might have masked a weak extension movement 
when E was stimulated : or perhaps it was too soon for 
functional union to have taken place between the proxi- 
mal and distal segments of the external popliteal nerve. 

The striking fact was that when A (distal segment of 
external popliteal nerve) was stimulated, strong e.xtension 
of ankle and toes occurred, so this part of the external 
popliteal nerve had reached the stage of regeneration 
in which it exhibited the phenomenon of excitability. 





EXT. INT 

POPLITEAL N, POPLITEAL 


Fig. 307 . — Experiment 5. 
Diagram showing tlio points 
on the popliteal nerves at 
whielt faradio stiimilation 
was applied. 4} months. 


Experiment 6. — Double lateral anastomoses of the 
divided ends of the external 
popliteal nerve to internal pop- 
liteal nerve. 

C. 4 T. — External popliteal nerve divided and the enils 
inveigled into longitudinal median incisions in the internal 
popliteal nerve, 2-J cm. apart. The anastomoses were 
fixed with ‘muscle varnish’. 

3 months. — Walks well. On being held up by the 
shoulders the ankle is extended and the claws 
protruded, but not so much as on normal side. 
7 mont/is.— Ankle extended and claws protruded as 
on normal side. . 

9 months. — .Animal was ill, and was killed by ether 
inhalation. Before death the nerves were e.\- 
posed and stimulated with the faradic current. 

Besidts of Stimulation (Fig. 3G8) 

A, Strong flexion of toes. 

B, Combined movement. Contraction 
both of extensor and flexor muscles. 

C, Less strong flexion of toes. 

D, Only slight flexion of toes. 

E, E, Extension of ankle and toes. 

F, >> 1! ” ” ’I p p 

Fig. -ias.— Experiment G. not SO strongly rnarkccl as at . 

Diagram showing the points 

on the popliteal nerves at _ . , _ lAtoral anastomoses of the 

which faridic stimulation Experiment „erva to internal 

was applied. 9 months. divided ends of the external popliteal nerve 

popliteal nerve. _ .ritiidiaal 

C.VT. — External popliteal nerve divided and the ends in\ ci^ed into 
median incisions made in the internal popliteal nerve, 3 cm. apa 
were fixed bj‘ ‘muscle varnish’. 
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3 months. — Only slight extension of ankle and toes on being held up by the 
shoulders. 

At this date the animal was ill, and wa.s killed by ether ana;sthesia. 

Before death the nerves were exposed and stimulated with 
the fai-adic current. (Stimulation of the extensor muscles 
through the skin produced no response.) 

liesiilts of Direct Stimulation (Fig. 369) : — 

A, Extension of ankle and toes. 

B, Strong flexion of ankle and toes. 

C, Less strong flexion of ankle and toes. 

D, Only slight flexion of ankle and toes. 

E, Combined flexion and extension movements : 
the flexion movement being the most 
powerful. 

Experiment S, — Double lateral anastomoses of the 
divided ends of the ulnar nerve to the median nerve. 

Rhescs Moxicey. — D ouble lateral implantation of 
divided ulnar nerve into the side of the median nerve, IJ 
in. apart. The median nerve was ineised for ^ in. (or 
more) at the site of each anastomosis. The ends of the 
divided ulnar nerve were passed under the superficial 
muscles and tendons of the forearm to reach the anato- 
mical position of the median nerve. One suture of Van 
Horn arterial iron-dyed silk was used to fix each anasto- 
mosis. The attempt was made to pass each suture through 
Di„„ra,„ , 1 , - -,1 sheath of the ner\-es only. The median and ulnar 

on "the pop°uteal ne*ves'*at uerves (distal portions) were stimulated with the faradic 
which faradic stimulation Current before the anastomoses were carried out. These 

was applied. 3 months. stimulations caused contraction of the intrinsic muscles 

of the hand supplied by each nerve. The most striking 
movements were the flexion of the metacarpophalangeal 
joints by the lumbricales muscles and the drawing inwards 
of the thumb over the palm by the adductor and the 
opponens poUicis muscles. 

-1 months. — Faradic stimulation. Response is present 
in all the intrinsic muscles supplied by the median 
ners’e. The intrinsic muscles supplied by the 
ulnar nerve — the interossei, the two inner lum- 
bricals, the muscles of the hypothenar eminence, 
and the deep intrinsic muscles of the thumb — 
all contract, but the response to stimulation is 
not so easily obtained as is the response of the 
intrinsic muscles supplied by the median nerve. 

a months. — Faradic stimulation. Response of all the 
intrinsic muscles of the hand obtained with more 
ease. The hand is being used for all purposes, 
but ^vhen food is offered the undamaged hand 
takes it. 

SI months. — Response to galvanic current in all 
iutrinsics of hand normal. Response to weak 
normal faradic current is easily obtained in all 
the muscles. 

19 months and 10 days. — The monkey was killed by 
ether inhalation. Before death the anastomoses 
were exposed and the nerves stimulated with the faradic current. 


OmA^K. K-aiAH M. 



Fig. 370 . — Experiment 8. 
Diagram showing the points 
on the ulnar anti median 
nerves at wliich faradic 
stimulation was applied, 
10 months and 10 days. 





Fig. 371 - — Experiment 8. Monkey, Double lateral implantation of divided ulnar 
nerve into the side of the median nerve, 1^ in, apart. Specimen obtained 10 months and 
10 days afterwards. Weigert stain. S, Site of suture, (x 7.) A, High-power viu'.v oi 
distal part of ulnar nerve. Stroebo stain, (x 450.) 
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Results of Stimulation {Fig. 370) : — 


A, 

Response of median intrinsics. 


B, 

55 

,, idnar „ 


C, 

)5 

„ both median and ulnar intrinsics. 


D, 

>5 

,, median intrinsics, weaker movement than at A 
current). 

(same 

E, 


„ ulnar intrinsics, weaker movement than at B 
current). 

(same 


Microscopical Appearances. — The microscopical specimens were stained bj’ the 
■\Veigert and Stroebe methods. In Fig. 371 the appearances show that the median 
nerve was considerably injured by the transverse incision made at the operation. 
There is no new tissue on the ulnar side of the main trunk of the median nerve, as 
is seen in a corresponding position when this type of operation is performed on the 
popliteal nerves ; hut in some of the sections this tissue is visible and contains 
columns of new ner\’e-fibres. S shows the site of the remains of one of the sutures. 
Fig. 371, A is a high-power view of the regenerated distal segment of the ulnar 
nerve (the Stroebe stain showing the new axis cylinders). The new fibres joining 
the ends of the ulnar nerve to the median ner\'e are very numerous, and group 
themselves in various cur\’ing bands of fibres which appear definitely to join -with 
corresponding groups of median nerve-fibres. The right forearm of the animal was 
operated on, but, in the process of mounting, the sections were turned over so that 
in the figure the nerves are placed as in the left forearm. The lateral spreading out 
of the bands of fibres of which the median nerve is composed is due to the tension 
on the tissues of the nerve when pinned out on a sheet of cork during the hardening 
process. 


MEDIAMN. ULhARM. 


Experi7nent 9. — Double lateral anastomoses of the divided ends of the median 
nerve to the ulnar nerve. 

Rhesus ^Ioxkey. — Double lateral implantation of divided median nerve of 
forearm into the side of the ulnar nerve, IJ in. apart. The ulnar nerve at the site 
of the proximal anastomosis was divided almost com- 
pletely, while at the site of the distal anastomosis about 
one-half of the nerve was divided. The ends of the 
median nerve were passed under the superficial muscles 
and tendons of the forearm to reach the anatomical 
position of the ulnar nerve. One suture of Van Horn 
arterial iron-dyed silk was used to fix each anastomosis. 

1 he lurtural tension of the living nerve caused the incisions 
in the idnar nerve to gape considerably. 

Before the experiment was commenced both nerves 
were stimulated with the faradic current. Median nerve 
slimulation : Flexion of the metacarpal phalangeal joints 
of the 1st and 2nd fingers, and the thumb was drawn 
across the palm (opponens pollicis). Ulnar nerve stimula- 
tion : Flexion of 3rd and 4th fingers at the metacarpal 
phalangeal joints, and adduction of thumb. The other 
intrinsic muscles of the hand contracted, but the above 
ino\cments were the most important visible effects of 
stimulation of these two ner\'es. 

41 months. — Faradic stimulation of muscles. Response 
observed in all the intrinsic muscles of the hand, 
including the two outer lumbricals. 

j' months . — Same report. 

9 months. — Faradic stimulation. All the median in- 
trinsies respond to a weak current. 

10^ months. Monkey was ill, and was killed by ether inlialation. Before death 

le anastomoses were exposed and the nerves stimulated with the faradic 
current. 



Fig. 372 . — Experiment 9. 
Diagram showing the points 
on the median and ulnar 
nerves at whicli faradic 
stimulation was applied. 
101 months. 
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Fig, 373 . — Experiment 9. llonkey, Doxible lateral implantation of tlivulcd inc lai 
nerve of forearm into the side of the iilnar nerve, 1| in. apart. Specimen obtained 10] nioji ^ 
afterwards. Weigeit stain. The black rectangle shows the included in ri:/* *1/ , 

(X 7.) 






B 

Fig. 374. — A, ^loro highly magnified view o£ part included in black rectangle in Fig. 

Vppcr anastomosis, showing "fibres oi ulnar nerve continuous with median nerve at 
'ito ot suture. 1 , Xew median nerve-fibres external to main ulnar tnuik ; 2» Part of ulnar 
nerve continuous at site of suture with both median and ulnar fibres ; 3, The other half of 
tilnar nerve not communicating with median ner\-e. (X 30.) B, High-power view of the 
p irt iuchuliHl in the black rectangle in Fig. 375, 2. Stroebe stain. ( X 300.) 
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Fig. 375.— Higher-power view of the parts in the 7'®'e/*'’°"‘'''“.°f„uovo tlio ana^toroo-ii 
mosis shown in Fig. 373. 1 shows, on the right, part of the ^ere sutured : tins 

isolated by incisions into which the dii-ided ends of the median distal portioui 

part has regenerated, and through it impulses pass from the prox |,etueen tlio t«o 

of the median nerve ; on the left is seen the tissue external to tno f^.<,tau.'!e 

anastomoses. 2 .shows the distal anastomosis itself ; the part j „icdiun and uln.ir 

is shoivn under higher magnification in Fig. 374. B. 3 and 
nerves respectively below the anastomosis. Stroebo stain, tx -I 
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licsiills of Stimtildlion (Fig. 372) : — 

A, Response of median intrinsics. ' current. 

B, ,, „ ulnar i ‘ ' _ 

D. ,, ,, median intrinsics 1 Current stronger than required 

E, „ ulnar j' at A and B. 

C, Xo response. 

microscopical Appearances. — Fig. 373 gives a general view of the anastomosis. 

Fig. 374, A is an enlarged \’iew of the proximal anastomosis. The part seleeted 
for the drawing is marked by lines in Fig. 373. The course of the fibres at the 
anastomosis is indicated in the legend below the drawing. The wide band of new 
tissue on. the median side of the ulnar nerve, oceupying the region between the two 
transverse incisions which were made in the side of the idnar nerve at the operation, 
is seen to be traversed by new sheaths which are connected with the proximal end 
of the median nerve. 

Fig. 375 includes sections stained by the Stroebe method to show the distal 
anastomosis, the median and ulnar nerves above and below the distal anastomosis, 
and the nerve-fibre anastomoses. It would appear that the nerve-fibres of the 
distal segment of the median nerve have formed three connections : (a) IVith nerve- 
fibres in the new tissue on the median side of the main ulnar nerve-trunk ; (h) \Yith 
a band of nerve-fibres of the main ulnar ner\'e-trunk ; and (c) With fibres of the 
ulnar nerve beyond the distal anastomosis. 

Fig. 374, B is a high-power drawing of a portion of the drawing marked 2 in 
Fig. 375, stained by the Stroebe method. The part selected for the drawing is 
marked by lines. The rod-shaped nuclei of numerous 
neurilemma cells cover the whole field. . They lie in the MtOlAJi M ULNAFeW 

same direction as the developing young axis cylinders. 

The neurilemma cells are spindle shaped, and form long 
lines of cells with the processes in contact or over- 
lapping. 

The young axis cylinders, when examined with a 
Zeiss oil immersion lens and ocular 2, appear to lie 
in the protoplasm of the neurilemma cells. IVhen a 
IVeigert-stained specimen is examined under the same 
magnification, the young sheatlis lie also in the proto- 
plasm of the neurilemma cells. The impression produced 
IS that both axis cylinders and sheaths are developed 
from the protoplasm of the neurilemma cells. 

h.rperinient 10. — Double lateral anastomoses of the 
divided ends of the median nerve to the ulnar nerve. 

Rhesus Monkey. — Median nerve of forearm divided, 
and the ends, after being passed under the flexor muscles 
and tendons, inveigled into median incisions made in 
the trunk of the ulnar nerve, 3 cm. apart. Half an inch 
from each end of the median nerve a fine silk suture was 
passed through the sheaths of both median and ulnar 
nerves (Fig. 37G). In this manner the fixing sutures 
were each some distance from the cut ends of the median Experiment in. 

nerve. Xo -musek- varnisfi- ,vas used. 

■t monllis. — Parathc stimulation. Moderate strong veipled into median incisions 
current : .-Vll the mctlian intrinsics contracted, trunk of ulnar nerve, 
but the 2nd lunibrieal showed onlv a weak 

movement. Moderate current : Same report. .Vll the ulnar intrinsics 
contracted, including all the interossei and the 2 inner lumbrieals. 

h Median and ulnar intrinsics all react to a ivcak current. -V film of 

tlie movements was taken. 

Ihe experiment is not yet complete. 
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Experiment 11.— Crosswise anastomoses of the median and musculospiral nerves. 

Baboon.— T he median and mu.sciilospiral nerves were divided in the unner arm 
region. The proximal part of the mu.sculospiral was sutured to the distal k'-rnu-nt 
of the median nerve and the end of the proximal segment of the median nerve was 

sutured to the di.stal part of the musculospiral nerve. 
Two sutures of Van Horn arterial silk were used to lix 
each anastomosis {Fig. 377). A piece of fascia lata was 
wrapped round each anastomo.sis so as to prevent the 
anastomoses coming into contact. 

l.f months.- — Faradic slimuUitioii. No inovenient 
observed in muscles supplied by the median 
and musculospiral nerves distal to the anasto- 
moses. 

5 months. — Fmadic siimuhttion . Front of forcanii : 
Good response observed in flexor carpi radialis 
and in flexor sublimis and flexor profiindii.s 
digitoruni. No response in intrinsic imisclc.s of 
hand supplied by median nerve. Extension : 
Good response in triceps and supinator longiis 
only. 

101 months. — ^Unfortunately the baboon died from 
acute pneumonia before any further examina- 
tion of the muscular recovery had been made. 
The microscopical examination of the aiia.sto- 
moses in the upper arm and of the posterior 
interosseous and median nerves in the upper 
forearm show that considerable nerve regeneration had 
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Fig. 377 . — Experiment 11. 
Diagram sliowing crosswise 
anastomoses operation of tho 
median and mnsoiilospiral 
nerves. 


part of the 
taken place. 


Microscopical Appearances. — Fig. 378, A shows the mcdian-musculospiral ana.sto- 
mosis 101 months after operation. The distal end of the proximal segment of the 
median nerve is bulbous. The regenerated fibres in the mtisculospiral nerve below 
the anastomosis are finer and take the stain less deeply than the fibres of the median 
above the anastomosis. 

Fig. 378, B shows the musculospiral-median anastomosis. The distal end of 
the proximal segment of the musculospiral nerve is bulbous. The fibres of the 
regenerated median nerve below the anastomosis take the stain less deeply below 
the anastomosis than the fibres of the muscidospiral nerve above the anastoinosis. 

Nerve-fibres pass through both anastomoses, thus explaining the functional 
results observed. 

Fig. 379, A shows regeneration of neurilemma .sheaths in the median nerve 
below the bend of the elbow, while Fig. 379, B shows regenerated axis cylinders in 
the posterior interosseous nerve below the bend of the elbow. 


Experiment 12. — Crosswise anastomoses of the internal and external popliteal 
nerves. 

Rhesus Monkey.— The external and internal popliteal nerves were divided. 
The proximal segment of the internal popliteal nerve was united to tlic distal segmen 
of the e.xternal popliteal nerve, and the proximal segment of the external popluca 
nerve was united to the distal segment of the internal popliteal nerve {r ig.s'. - • 

381). A thick piece of muscle was placed between the anastomoses. Iwo sutnri-' 
of Van Horn arterial silk was used to fix each ana.stoniosi.s. 

2 months. — IVasting of leg muscles. No reaction to weak faradic currci • 
Response to strong faradic current : Tibialis anticus, extensor 
digitorum, and peronei ; all flexor muscles of leg, and the abilucbir 1'" ' 

of the foot. Response to galvanic current : Slow contraction ol al mus • 

-I months. — -Animal ill, hence was killed by ether amesthesia. Iselore i la 
nerves were exposed and stimulated with the faradic current. 
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Fig. 378. — FxpcrwteM/ 11. 
Baboon. Crossinc of median 
and musculospiral ncrves'in 
upper part of arm : end- 
to-end anastomoses. Speci- 
men obtained I0\ months 
afterwards. A. Aledian-miis- 
ciilospiral anastomosis. B. 
Miisciilospiral-mediaii anas- 
tomosis. ( X 7.) 
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Fin. ?.79. — From tho same experimenb as Figs. ^ii nnJ ?,lfAv ^ho* bend m' the elboir. 
nerve (A) and the posterior interosseous nerve (B) j Wc,r-ert. B «ith ^troeb<’. 

The sections show regeneration of both nerves. A was stained n.th c.„e 

(X 430.) 







a^eeve anastomosis 
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ResuUs of Slimulalion (Fig. 382) ; — 

A, Flexion of toes and ankle. 

B. Strong extension of ankle. The toes -were curled up owin^- to 

shortening of the flexor tendons and muscles, but the extensors of 
the toes contracted. 

The monkey died before stimulation of the appropriate areas of 
the opposite Rolandic cortex for extension and flexion of the 
ankle could be carried out. 


E.XT. IMT. 

popliteal u popliteal n. 



Fig. 381 , — Experiment 12. Diagram 
showing crosswise anastomoses operation 
of the internal and external popliteal 
nerves. 


POPLITEAL H 



POPLITEAL N. 

POP’UTEAL H. 

Fig. 382 . — Experiment 12. Diusraiii 
showing the points on tho popliteal nenes 
at which faradic stimulation was applied, 
and also the j^arts removed by di->'*'ection 
after death, 4 months. 


Microscopical Appearances. — Fig. 380 reveals the fact that union has taken 
place between the external popliteal and internal popliteal nerves and between the 
internal popliteal and external popliteal nerves respectively at the sites of the twii 
anastomoses. The distal ends of the proximal segments of the external and interna 
popliteal nerves are both bulbous. In the regenerated segments of botli popliteal 
nerves distal to the anastomoses the fibres are finer, more numerous, and less deejilj 
stained than the fibres in the nerves proximal to the anastomoses. 
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ILEUS FOLLOWING FfiACTUBED RIBS. 

By F. G. RALPHS, Dlkini-iei.d. 

UxcoMPLiCATED fractui'e of the ribs is a surgical commonplace ; its association 
with grave abdominal symptoms is of sullicient rarity to make it worthy 
of record. 

The patient was a store-keeper, age 60, who was admitted to hos]iital 
with the following history. Si.x days previously he had slipped on a frosty 
pavement, falling heavily on his right side. He was conveyed home, and 
strapping was applied to the chest by his doctor. In the ensuing days, the 
bowels failed to respond to the usual aperients, though prior to the injury 
he had never been subject to constipation and was accustomed to a daily 
stool. The day before admission it was noticed that his abdomen was 
distended, and he was removed to hospital. 

On removing the strapping, crepitus and surgical emphysema were noted 
in the right axilla. A skiagram revealed ununited fractures of the sixth and 
seventh ribs midway between their angles and sternal ends. There was 
general distention of the abdomen, with a tympanitic note on percussion. 
The distention was most marked centrally. Neither tenderness nor rigidity 
was present, and rectal e.xamination proved negative. The tongue was thickly 
lurred and dry, temperature normal, pulse 90. An enema ga\'e a small ficcal 
result with the passage of flatus, but the distention persisted despite the 
administration of pituitrin and eserine. By the following day, his condition 
lad obviously deteriorated. The distention had increased, the pulse was 
quick and weak, and another enema failed to relieve the absolute constipation, 
now of twenty-four hours’ duration. 

The condition had apparently developed into one of acute obstruction, 
aiu opciation was decided upon. His transit to the theatre was interrupted 
> a copious romit of dark-brown intestinal contents, of fecal odour. Under 
uoiocam anesthesia, enterostomy was quickly pierformed through a median 
5 length, just above the umbilicus. The base of the 

f small intestine which presented was sutured to the 
imaetal peritoneum, and the gut opened. There was an instant escajie of 

f liquid feces, soiling the wound thoroughly before a catheter 
^ould be tied m the bowel for drainage. ' 

awav "u"!" twelve hours, eighteen ounces of fluid feces drained 

'vitli distention persisted, another enema was given, 

patient h-i^l' flatus. On the second day after operation, the 
tlic eutcvo\ iiormal motions per rectum, there being no drainage through 
llie tube tl°'''l' 1 ’ third day, eighteen ounces escaped through 

after a tnr ® ^^*'1 ’^ot move naturally, but much flatus was passed 

pen me enema. By the evening of the third day the distention 
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had completelj^ disappeared. On the fourth day the patient i)lucke(l the 
tube from his wound without untoward result, the fecal fistula clrainin.' 
freely into the dressings. About this time he exhibited restlessness anil 
mental confusion. From the fifth day onwards the bowels were moved 
naturally, and the amount of drainage from the fistula steadily diminished. 
Five weeks after operation it was completely closed, and the wound soundlv 
healed. 

During convalescence a systematic examination of the gastro-intcstiiial 
tract was carried out by opaque meal and enema. No lesion was found to 
account for the symptoms of obstruction, nor was any delay noted in the 
passage of the meal through the intestines. Hence the condition which suiier- 
vened has been regarded as one of paralytic ileus. Since discharge from 
hospital sixteen months ago the man has remained steadily at work and 
enjoyed good health without recourse to aperients. 

Observations. — A seai’ch of the literature has revealed a single reference 
to a like condition following upon rib fracture. Some years ago, ]Mr. .1. E. 
Adams,^ in a paper, “Paralytic Ileus as a Sequel of Fractured Ribs”, described 
two cases similar to the above, in one of which he employed the same method 
of treatment by ileostomy. In both the fracture was close to the angles of 
the ribs, and was therefore in the region of the symjmthetic cord and ganglia 
Ijdng on the necks of the ribs. Arguing from this relation, Adams inferred 
that “some displacement of the proximal fragments occurred sulficicnt to 
irritate the sympathetic chain”, and, pari passu, the splanchnic nerves, arising 
from the lower half of the gangliated cord in the thorax. Now Starling- lias 
shown that stimulation of these nfeves produces inhibition of peristalsis in 
the small intestine. To splanchnic irritation, then, was ascribed the train of 
abdominal symptoms which occurred in the two previously reported eases. 
It is an ingenious theory, but difficult of comprehension from the anatomical 
standpoint. The head of the rib is so securely anchored by short and strong 
ligaments as to prohibit, one must think, the range of movements assumed 
for it by'^ the hy^pothesis above. As stress has been laid by Adams on the site 
of the fracture, it is of interest to note that in the present case it was situated 
at some distance from the angle, viz., in the axilla. 

Again, cases of multiple fracture of ribs are not uncommonly found in 
the accident wards of hospitals. Yet how infrequent is the occurrence of the 
abdominal condition outlined in this case ! Perhaps some other explanation 
might be attempted. IMaybe the rib fracture and the intestinal jiaralysis 
are alike the results of a common cause, i.e., the accident, and not dcpciulent 
the one upon the other. Now it is known that, with the splanchnics iataet. 
inhibition of the movements of the small intestine follows on stimulation o 
the sensoiy nerves of the abdomen. An every-day demonstration occins t() 
us in the temporaiy inhibition of peristalsis which follows an abc omiiia 
section. A slight distention of the intestine with gas results, and usiia y 
begins to pass off in twelve to twenty'^-four hours after operation. E'J ‘ 
liersist, the conditions would be favourable for the onset of paia y tic i cii'>- 
It may'^ be argued in the cases under consideration that a similai in^ u n ic 
of peristalsis is produced through iri'itation of the abdominal sensoiy tier 
by the injury. 
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To explain why this paralji;ic condition should endure, and terminate in 
ileus, some other factor seems necessary. Perhaps it is a vascular one, not 
peculiar to the territory of the intestines, but invoh-ing the systemic circula- 
tion as a whole. A review of the clinical features of these tlu-ee cases shows 
that in two of them a note was made of the altered mental condition of the 
patient. Thus, in the first case, reported b)’’ Adams, it is described as 
"abnormal”, and “mental dej^ression was still a marked feature of the 
man’s condition”. In the present case, similar mental changes have already 
been described. This simultaneous exhibition of cerebral and abdominal 
symptoms leads one to suggest that, following upon the rib fracture, 
traumatic liptemia and fat embolism may have been a causal factor in the 
production of the sequelre described. Of the presence of this in the case 
under consideration no evidence can be adduced, from the regrettable 
omission to make sj’stematic examination of the blood and urine during 
the man’s stay in hospital. Thus it is merely speculative, and presented, 
with all reserve, as an explanation of the perplexing symj)toms which may 
rarely follow simple fracture of the ribs. 
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PLASTIC OPERATION FOR COVERING A GUILLOTINE 
AMPUTATION STUMP. 

By W. B. GABRIEL, Loxdox. 


The methods at present recognized for treating a guillotine amputation stump 
prior to healing are either: (1) Glue or strapping extension on soft parts, whicli 
usually results in a puckered and adherent terminal scar ; or (2) Re-amputation 
if the bone has failed to be covered by the previous method. 

The covering of a guillotine stump by a pedicled graft is here suggested 
as a better method, in that it avoids the necessity of re-amputation and 
gives a much firmer stump than can possibly be obtained otherwise ivithout 
sacrificing a further length of bone. 

It is an established principle (Huggins^) that in a forearm stump at least 
three inches and sometimes four inches of ulna are necessary to enable a 
forearm bucket to be fitted. In the case now to be described with the aid 
of the accompanying photographs, the emiiloyment of a pedicled graft 
enabled a useful length of a forearm stump to be saved, and provided 
a firm covering of healthy skin and fascia over the end of the stump. Tlie 
case was one in which it was particularly important that as much bone as 
possible should be conserved, seeing that both hands had been lost. Reference 
to Fig. 383 shows that it would have been imiiossible in tlie ordinary way to 
cut adequate flaps and still preserve the necessary length of bone below tlie 
elbow to enable an appliance to be fitted. 

The patient, a male, age 21, was admitted to the Jliddiesex Hospital on 
■July 2, 1924, as an emergency, having been involved in a machinery accident. 
Both hands had been crushed in a rolling machine, and had been held for 
some minutes before the machinery could be stopped and his release effected. 
On admission to the ward he presented a moderate degree of shock, being 
pale and sweating, pulse 64. The wounds had been dressed temporarily in 
the Casualty Department. Under general anresthesia three hours later tiic 


condition of affairs was found to be as follows': — 

Right Arm. — A complete cuff of skin had been torn down from lialf \ui\ 
up the forearm. The hand was severely crushed : multiple fractures weie 
present ; the thumb rvas almost torn off, and was hanging by the extensor 
tendons. Skin was avulsed from both aspects of the hand, and the soft par s 


were heavily"- infected with dirty material. . 

Left Arm. — The left hand was quite cold up to the wrist, and « n c 
■colour. Skin and subcutaneous tissues were lifted off the palm and pai na\ 
np the forearm. Soft parts were extruded from two large laccratec \\ouiu '>, 
and the hand felt like a bag of bones. The whole of the left orearm 


bluish-red in colour. 
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Operation'. — ^After verj' careful consideration it was decided that both 
hands were too severely injured to be conserved, and amputation was done 
through the lower third of both forearms. Short antero-posterior flaps were 
cut and loosely sutured over the ends of the stumps. Flavine dressings were 
applied, and antitetanus serum, 1500 units, given subcutaneously. 

SuBSEQL'EXT CouRSE. — ^Thc patient’s general condition remained good, 
and the right forearm stump healed without trouble. On the left side a 
discoloration appeared, and finally became established dry gangrene of the 
distal half of the stump {Fig. 383). 

On July 16 re-amputation was performed. The knife was carried circu- 
larly round the limb at the line of demarcation, without any attempt to 
fashion flaps. Wet flavine dressings were applied. No further extension of 
gangrene occurred, and the end of the stump gradually became co\'ered over 
with healthy granulation tissue. 



Fxg. 3 S 3 . — Photograph taken on July 10, 1924, showing gangrene of forearm stump 
prior to circular amputation. 


Plastic Operations. — 

!• On Aug. IS a strip of skiu and subcutaneous tissues measuring 6 in. 
by 21 in. was lifted from the left side of the abdominal wall, and was resutured 
in position with its ends intact. 

It was decided to perform the ‘ delayed flap ’ method in view of its 
effective result in limiting the blood-supply of the graft to its two extremi- 
ties, as a preliminary to raising the graft from a single pedicle. The risk 
of gangrene, wliich might have occurred if such a long graft had been raised 
in one stage with its blood-supply dependent entirely upon vessels entering 
at one end, was thus avoided. At the same time it was a less cumbersome 
uiethod than that of suturing the graft in the form of a tube, which always 
results in considerable shrinkage of the graft when the time comes for it 
to be unrolled. . 

f raised again from the abdominal wall and 

^reed at its outer end. The amputation stump was prepared for its reception 
circular iueisiou at the junction of skin and granulations, and 
edge of healthy skiu to which the graft was to be 
'• t'aclius was shortened by half an inch. The pedicled graft was 
cir-'^ innoss and sutured down over about three-quarters of the 

I uni erence of the stump. The arm was inmrobilized to the side in a 
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light plaster case. The bridging part of the graft was sutured to form a 
tube (Fig. 384). 

8. Twelve days later, on Sept. 10, under local anresthesia the graft was 
severed from the abdominal wall, and after being suitably trimmed it was 



Fig. 384. — Circular amputation had been performed at the line of demarcation. The 
illustration shows the pedicled graft attached to the stump : Sept. 3, 1924, 

sutured snugly dowm so as to cover the remainder of the raw surface entirely. 
Por trvo days previously the attached end of the graft had been constricted 
for se\"eral hours a day by a rubber tube to encourage its new' vascular 



Fig. 385. — Lateral view of the stump: Nov. 7, 1921, 


connection, and after its separation no anxiety w'as ex]ierienced in^regard to 
its vitality. Fig. SS3 show’s a lateral Auew' of the stump on Nov. /. 


The patient w’as discharged on Oct, 3, 1924. , rv r 

Result. — The result has been excellent. The end of t le e ore. 
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has a smooth firm covering : the bones are not adherent, and m fact they 
have a better covering on the gi-afted side than on the opposite one. X rays 
show no sign of infection of the ends of the radius or vdna. There is a full 
degree of flexion and extension at the elbow, and a moderate arnount of 
pronation and supination. There is a length of oj in. of ulna, which is an 



Fxg. 330. — Photograph of the patient fitted with’liis artificial arms, showing range of 
flexion at the left elbow T April, 192,7. 


ample length for an appliance. Fig. 386 shows the patient with the artificial 
limbs wliich have been made by Messrs. Grossmith. 

I am indebted to iliss Clephan for the series of photographs. My chief, 
^Ir. A. E. IVebb- Johnson, was kind enough to allow me to treat the patient 
throughout his stay in hospital, I am greatly uidebted to him for his help 
and encouragement, and for his permission to record the case. 
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SHOR7' jYOTES OF 
RARE OR OBSCURE CASES. 


AN UNUSUAL COMPLICATION IN OPERATING ON 
LARGE TUMOURS OF THE NECK. 

Lieut.-Colonel H. HALLII/AY, Calcutta. 

The following case ai^pears to be sufficiently uncommon to be worth recording. 

S. K. B., age 20, Bengali, consulted me in June, 1925, about a large 
tumour on the right side of the neck which he said had been tliere since his 
early childhood. The tumour was a large lobulated mass occupying the tvhole 
of the space between the clavicle and the lower jaw on the right side of tlie 
neck. There was a striking under-development of the jaw on that side, and a 
condition of wry-neck toM'ards the left. The right carotid could be traced 
from near the middle line along the inner aspect of the tumour to where it was 
lost behind the lower jaw. The larynx was displaced to the left of the middle 
line. The patient told me that he had been informed that any attempt to 
remove the tumour surgically would probably be fatal. 

Operation, June 20, 1925. — Novocain and adrenalin. Transverse 

incision. It was necessary to tie off a large vein at the lower pole of the 
tumour, and one blade of a Mayo-Ochsner forceps was slipped under the vein 
preparatory to dividing it. As the blades were closed, the patient’s voice 
died away into a husk)^ -whisper, and his pulse commenced to race. It being 
perfectly evident that in some w'ay the fibres of the recurrent laryngeal had 
been caught up in the forceps, it was hastily disengaged, and the vein carefully 
dissected away from the capsule of the tumour. It was then seen tliat a nerve, 
suspected to be and subsequently identified as the vagus, -was lying under 
and concealed bj'^ the vein. The nerve Avas stretched OA^er the anterior surface 
of the tumour and Avas imbedded in the cairsule, and it Avas necessary to 
dissect it out for the Avhole of its extent before the tumour could be releasee . 

When the tumour aa^us finally enucleated, the neiwe Avas seen to be a nuic i 
elongated Amgus neiwe, AA'hich, OAA'ing to the fashion in Avhich it had been 
stretched by the groAAdh, Avas about tAvice the normal length. 

The remarkable feature of the case Avas the Avay in Avhich tlie pon i 
had separated the constituents of the carotid sheath, the right vagus cm^ 
stretched OA'er the front of the tumour, AAdiile the right carotid and 
Avere displaced to the left of the middle line. The natural question aa ue 

arises is. Where did the groAAdh originate? fnllL'.re 

The tumour aa^s examined by the Pathologist to the -le ica ^ 
Hospital, Calcutta, Capt. Shanks, and Avas found to be a iponia. 
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weighed 40 oz. The patient made an excellent recovery, but had some 
degree of hoarseness and a rapid pulse for some weeks after the operation. 
The tumour had been diagnosed as a goitre, but the position of the carotid 
on the left of the tumour put this diagnosis out of court. 

In conclusion, the incident affords a further testimony, if any were needed, 
of the virtues of a local ansesthetic in the removal of these formidable tumours 
of the neck. Had the operation been done under a general anresthetic the 
vagus would inevitably have been divided — a misadventure which at the best 
would have led to the complete destruction of the patient’s powers of phona- 
tion. and at the worst might have caused his death. Even the former would 
liave been an irreparable disaster, for the patient intends to enter the Bar. 

I have not encountered an}' mention of tliis complication in my reading, 
and would be much interested to learn if any one else has had a similar 
experience. 


SUPPURATING THYROGLOSSAL CYST. 

By tv. E. tl. tV.AJRDILL, Newc.vstle-vpox-Tyxe. 


The following short note of a specimen in the Durham University College of 
ilediciue ^Museum is offered as illustrating a cause of dysijnoea and dysphagia 


which was directly concerned with the 
death of the patient. 

A. female infant, age 3 months, was 
admitted to hospital in a state of collapse, 
with a history of difficulty in swallowing 
and breathing over a period of five weeks. 
The child was grossly emaciated, and 
there was marked indrawing of the inter- 
costal spaces during each inspiration. A 
rounded, smooth, and elastic mass was 
palpable in the middle line of the neck 
immediately below the mandible. 

At the autopsy, the specimen shown 
m Fig. 3S7 was recovered. It consists of 
a thin-walled cyst, a little larger than a 
hazel-nut, which projects from the phar\m- 
geal surlace of the tongue and extends 
downwards as far as the base of the epi- 
glottis. The median glosso-epiglottic liga- 
ment is stretched over the cyst, and is 
indicated by a slight longitudinal depres- 
sion ; both vallecula; are obliterated. The 



Fig. 3S7. — Thyroglosaal cyst. 
A, Foramen cjecum ; B, Cyst. 


cyst IS filled with greenish pus, which, in the recent state, could be squeezed 
' 1 1 C patent foramen caecum. The inflammatory process does not extend 
o le surrounding parts : hence there is no oedema of the glottis. In front the 
oV tliV'i". form a small swelling limited below by the upper border 

'doss il tract iibnormality was found in the lower part of the thyro- 
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MUCOUS CYST OF TONGUE. 

By eric I. LLOYD, London. 


The tongue here illustrated was removed post mortem from a girl of four 
months who Avas said to ha^m suffered from impeded breathing for over 
eight Aveeks. Tracheotomy was performed, but the child died^’two days 
after admission to the Hospital for Sick Children, Great Ormond Street.’ 

The illustration {Fig. 388) was drawn from 
the untouched specimen, and shows very aycH 
its general appearance. There is a cyst nearly 
half an inch in diameter in the mid-line of the 
dorsal aspect of the tongue half an inch behind 
the foramen caecum. The cyst impinges against 
the front of the epiglottis, and by pushing it 
backAvards partly closes the rima glottidis. The 
tumour is covered by normal mucous mem- 
brane, and the glosso-epiglottic fold runs along 
its superior surface. 

Fig. 389 shoAvs the mounted museum speci- 
men after hemisection of the tongue and removal 
of the roof of the cyst. The cyst Avas found 
to be thin-Avalled, and contained a semi-lluid 
substance AA'hich Avas not examined as tlie pre- 
paration had been long in a preservative 
solution. The inner surface of tlie cyst Avail 
Avas smooth, and no channel or duct leading 
cyst "akd^poliUon'at® base of fi'om it could be discovered. Serial sections 
tongue. {Natural size.) Avere cut AA’ith the object of finding the remains 

of the thyroglossal duct, but no trace of this 
Avas seen. The lining of the cyst Avas formed by a single layer of cubical 
cells, and external to this AA-ere ah^eoli and tubules of mucous glands. 
The thyroid and thymus glairds Avere normal. 

Fig. 390 is draAvn from a 
section, and shoAvs the micro- 
scopic appearances. 

The pathology of this rare 
congenital abnormality is ob- 
scure, but there are three possi- 
bilities -. — 

1. A dermoid cyst arising pie. sgs.— Hemisection of tongue, sliowin^ cyst vutii 

from an infolding of epiblast in its roof removed. (i\o. iioi-. 




the mid-line during development , 

of the tongue is in some Avays similar, but most of the recorde examj) 
have been in the floor of the mouth, and such cysts usually ia\e un ^ 
Avails of thick epidennis Avith an appreciable amount of fi irons is;> 
they may also contain hair and other epithelial products. 
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2. A cyst developed iu connection with the thyroglossal duct or its 
remnants may occur anywhere between the foramen coscum and the isthmus 
of the thju'oid gland ; such a cyst is lined by ciliated columnar cells, and is 
most commonly found in the neck. The duct is normally replaced by a fibrous 
cord, but is lined, when it remains patent, by squamous epithelium for a lew 
miOimetres at its proximal (buccal) end, and distaUj'’ by ciliated colmnnar 
epithelium. Probably in the tongue (1) and (2) are resjrectively buccal and 
pharyngeal variations of the same process occurring in different parts of the 
th}Toglossal duct. 

3. A mucous cyst may occur beneath the mucous membrane of the pos- 
terior third of the tongue where small racemose glands are normally found. 



■ c 


Fig. 390. — Microscopic section tlirough tongue and wall o£ cj’st. A, Mucous membrane 
of tongue ; B, Cj'st wall ; C, ilucous glands. ( x 50.) 

Such cysts are presumably due to blocking and subsequent distention of the 
ducts or alveoli ; they are thin-walled, and seldom larger than a f)ea. 

riiere seems no reason for associating this particular cyst with the 
thyroglossal duct, and from its position and its naked-er’e and miei-oscopic 
appearances, it must be classed as a mucous cj'st. 

The ^luseum of the Royal College of Surgeons of England possessed no 
example of this condition until ili-. George E. Waugh presented this speci- 
men (1162.2). I am indebted to him for permission to describe what is 
otli a clinical and pathological curiosity, and to Professor Sir Ai-thur Keith 
tor his help and interest. 
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RHABDOMYOMA OF THE TONGUE. 

By GEOFFREY KEYNES. London. 


Tumours composed of muscle-fibres are uncommon in any part of tlie body 
other than the uterus, and I am unable to discover a record of any case of 
rhabdomyoma of the tongue similar to the one here described. 

The patient was a traveller, age 26. For about six to nine months he 
had noticed a small white spot on the dorsum of his tongue. This had 
occasioned a good deal of irritation and discomfort, -which was increased bv 
smoking and had been made worse by the application of silver nitrate to tlie 
spot. He was first seen at St. Bartholomew’s Hospital on Dec. 17, 1921, 
when he was found to ha^"e a small, hard, rounded lump, 0-5 cm. in diameter, 

situated in the mid-line of 



the tongue half-way between 
the tip and the foramen 
crecum. The lump was ten- 
der to pressure, but there 
was no appreciable change 
in the overlying epitlielium, 
which was only sliglitly ele- 
vated above tlie surface, and 
there was no induration of 
surrounding tissues. A dia- 
gnosis of ‘ fibroma of the 
medium raphe of tlie tongue’ 
was made, and the lumi) 
was excised under a local 
anaesthetic, together with a 
small wedge-shaped portion 
of the tissues around it. 

No recurrence of the 
growth has since taken place, 
and nine months after the 


Fig. 391. — Lo^v-po^Ye^ view (x 45) of part of the 
tumour with the overlying epithelium of the tongue. A 
bundle of normal mu.«?cle cells can be seen among the 
tumour cells on the right-hand side of the field. 


operation the tongue was 
found to be perfectly normal. 
The cut surface ot the 


tissue removed showed a 
rounded white area, apparently continuous with the overlying epithelium, 
and infiltrating the surrounding muscles. The microscopic appearances are 
seen in the accompanjdng figures. Fig. 391 shows a low-power \ien o 
about half the tumour. The epithelium over it is quite unaffected, alt loug i 
it is in immediate contact with the tumour cells ; these form a louiK c( 
mass of large, irregularly disposed cells, staining less intensely witi eosm 
than the normal muscle cells, a few of which are interspersed among ><- 
tumour cells without being in any way altered. There is no trace o • 
capsule at the edge of the tumour, nor is there any sign of an m amma o . 
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reaction. In Fig. 392 is seen a higher magnification of a gi-oup of tumour 
ccUs. Tiiese are large and elongated, with a very granular cytoplasm. 



Fig. 392. — High-power view ( x 560) of a group of tumour cells with associated endo- 
thelial and connective-tissue cells. 



tiG. .iO.J, Oil-iininersion view ( x 1040) of a tumour cell lying between two unaltered 
striated muscle cells. 


i'ig. 393 shows a still higher magnification of a tumour ceU lying between 
"o normal striated muscle cells. Their sizes and appearances m^y thus be 
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easily compared. No striation could be demonstrated in the tumour cells 
even m sections stained with phosphotungstic acid ; but a survey of tlic 
lathei scanty literature of rhabdomyoma, such as is given in Ewiim’s Path 
ologij of Tumours, shows that the cells are often found in an embryonal 

form without striation. In 
Fig. 394 are seen, side by 
side, r^ery high magnifica- 
tions of oblique sections 
through a striated muscle- 
fibre and through a tumour 
cell. The similarity is strik- 
ing, though the organization 
of the tumour cell seems to 
stop just short of striation. 

In spite of the absence 
of striation there can be 
little doubt of the nature of 
the tumour. If it is sub- 
jected merely to a process 
of elimination, it can only 
be identified as a rhabdo- 
myoma. Sir Bernard Spils- 
bury has kindly e.\amined 
the sections for me ivitli 
the greatest care, and lias 
confirmed this opinion. Tlic 
tumour, though not encap- 
sulated, seems to be innocent 
in character, so that no treatment beyond the conservative operation already 
performed is likely to be needed in the present case. 

The characters of the growth were scarcely well enough defined for a 
clinical identification of so rare a tumour to be made on a future occasion. 
The diagnosis must rest rather on the histological appearances. 

The microphotographs illustrating this article have been made by Niss 
M. Vaughan. Dunn Laboratories, St. Bartholomew’s Hospital. 



Fig. 394. — Oil-immersion view (x 1200) of the cytoplasm 
of a tumour cell (right-hand side) and of on oblique section 
through a neighbouring striated muscle cell (left-hand side). 


CYSTIC PNEUMATOSIS OF THE SMALL INTESTINE. 

By S. H. PUGH, Travancore, S. India. 

The following case of cystic pneumatosis of the small intestine will be of 
interest, especially in view of the article by Cyril A. R. Nitch in the -Apri , 
1924, number of the Journal. 

Male Indian, age 39. Patient said he had vague symptoms of d\ spepMa 
for the past fifteen years. There were, hmvevei’, ‘short intervals 
digestion was good. For the last three years he had definite pain t iree 
five hours after food, which was worse at night. He first noticed ( is en loi 
of the abdomen twenty months before admission. This became progressn c , 
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worse dui-ing the first ten moutlis. During the second ten montlis the con- 
dition remained about the same. He vomited once or twice a month during 
the last three j'ears, but never more frequently. The vomit rarely contained 
food, but usually consisted of ' bile or mucus He had long been losing weight. 

Admissiox. — ^larcli 29, 1924. The patient was emaciated, his weight 
being 78 lb. During the nine days he was kept under observation, his 
temperature was normal, and pidse varied from 68 to 84. There was slight 
distention of the abdomen. Constipation was not marked. There was no 
vomitmg, but the appetite was poor. 

Opek.\tiox. — A jDril 8. An exploratory laparotomy was performed through 
a mid-lme incision above the umbilicus. Inmiediateh' the peritoneum had 
been incised, I was astonished by an audible escape of gas, and for an instant 
thought the intestine must have been opened. This was obviously not so, 
and the gas was odourless. That there had been no previous perforation of 
the stomach or intestine was also mdrcated by the absence of any sign of 
acute inflammation. The parietal peritoneum, and serous covering of the 
stomach, upper part of jejunmn, and omentum were perfectly normal. There 
were no adhesions an3wvhere, and no free fluid in the abdominal cavitj*. No 
lesion was found in the stomach or duodenum. The small intestine, however, 
presented a remarkable appearance. From a point about three or four feet 
from the duodenojejunal flexure, on the surface of several sections of the 
bowel from two or tluee inches up to about thi’ee feet in length there were 
numerous blebs of all sizes iqr to about one-third of an inch. The blebs 
obviously contained gas, for when they were pricked thej- immediatelj’’ 
collapsed, and apparently contained no fluid. Hanj' of the blebs were 
exceedinglj’^ thm and transparent like soap bubbles. It is difficult to believe 
that these delicate blebs could remaui Ions without breaking and liberating 
their contained gas. This would indicate that the gas was being formed at 
a considerable rate. Several of the affected sections of the bowel were 
greath' and irregularh’' thickened. On handlmg thej' were more rigid and 
heavier than normal. It was surprising that the action of the bowel had not 
been more interfered with. The increased thickness of the bowel suggested 
that there had been a long-continued but very mild irritation. There was 
no sign of congestion or urdication that there had ever been anj- acute inflam- 
mation. The last three inches of the ilevmi and the whole of the large intestine 
epiieared to be unaffected. So much of the bowel was involved that resection 
"as impossible, and the abdomen was closed. The patient recovered from 
the operation, and his condition, when he left the hospital three weeks later, 
"as much the same as when he was admitted. 

This ease is apparentfr- the first of the kind reported in India. 

Xiteh draws attention to the association of gastric or duodenal idcer in 
oO per cent of the recorded cases. Duodenal ulcer is exceedingly common in 
^^ia\ancore. During 1924 in the Xejyoor Hospital the operation of posterior 
pastio-enterostoim- was performed for that condition in 129 cases. While, 
leielore. one is familiar cliniealh' with the condition and with the ajrpear- 
auccs at operation, in this case neither the sjTUjDtoms nor the findings at the 
suggested gastric or duodenal ulcer. It seems unlikeh^, therefore, 
>a ve gas under pressure, such as that derived from aerophag\', etc., was 
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forced through an abrasion in the stomach or duodenum, especially in view of 
the fact that the ileum Avas more affected than the jejunum. It is, however 
certain that the disease caused some, if not very much, obstruction in the 
small intestine. Yet it is diffieult to believe that the obstructed gases were 
forced through any lesion in the intestinal mucosa. That a very large volume 
of gas was formed, and that its rate of formation Avas rapid, Avas indicated bv 
“the fact that the gas Avas being produced as fast as it could be absorbed cvcii 
under considerable pressure by the serous surfaces in the abdomen. AVould it 
be possible for so much foul air to escape from the boAvel into the tissues 
AAuthout bringing acute inflammatory coirsequences in its train, and for the 'uis 
itself to become quite odourless, Avhen it had reached the abdominal cavity ? 

Then the marked local thickening of the intestine, and the rather lonir 
history of the case, indicate that the irritating influence remained confined to 
the particular affected parts for a considerable period of time. It seems 
hardly likely that the same ehannel or channels for the escaping gas Avould 
remain patent for any great length of time, and so open into the same tissues. 

On the mechanical theory it is evident that each bleb must have its 
OAvn separate ultimate channel from Avhich it receives its gas. .That Avould 
necessitate many hundreds of channels, derived perhaps by brandling from 
the main channel, sufficiently small to pass the gas sloAvly enough to give 
time for the formation of the blebs and to alloAV them to become of large size 
before they burst. It seems unlikely that the mechanical conditions could be 
so exactly reproduced in so many and Avidely separated parts of the bowel 
as to bring about the Avidespread similar thickenings of the bowel Avail, and a 
great number of blebs of just the same appearance. This similarity of effect 
seems to suggest that the affected tissues Avere almost equally permeated witli 
the cause of the condition. This is more suggestiA^e of a chemical or bacterial 
agent than of a mechanical explanation. 

On the other hand, if the mechanical explanation is not the true one, it 
is clear that the agent Avhich produces the gas so rajAidly must be a very active 
■one. If the cause is bacterial, it is difficult to reconcile such great bacterial 
activity Avith the complete absence of all signs of acute inflammation. More- 
OAmr, if the presence of 15 to 20 per cent oxygen in the gas is confirmed 
in other cases than those of Krummacker and Urban quoted by Niteh, that 
Avould involrm the difficulty that the microbe must be an oxygen-former. 
These tAvo serious difficulties in the bacterial theory Avould seem to make the 
mechanical theory the least improbable explanation so far offered, in spite 
of the difficulties associated Avith that theory. 

Since AATiting the aboAm I haA'^e heard from the patient’s friends, twehe 
months after the operation, that he improA’ed a good deal soon after leav mg 
the hospital. Practically all the symptoms disappeared, and he Avas ^ ^ 
enjoy ordinary food until three and a half months ago, Avhen the old s}nip oms 
began to recur “Avith A'cmiting and eructations of gas [this 
aerophagy, Avhich is not uncommon in TraA’ancore], the A'omiting iceomm 
gradually Avorse, though there Avas some abatement for a short tune, anc i' 
has noAV become so ill that he cannot leave his bed without le p • 
friends promise to bring him again to the hospital if he impioAcs su leien 
Avhen further observation should be of interest. 
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A CASE OF IMPERFORATE ANUS WITH MEGALOCOLON 
AND TERMINAL PERITONITIS. 

By R. WATSOX JOXES, Liverpool. 

Tuere are many features of interest in the case of L., female, age 3i, >vho 
came under treatment at the Royal Infirmary in the earlj’' months of this 
year. Tlie mother’s complaint was that tlie child had no anus, and suffered 
from an incontinent discharge of faeces from the vagina. A history of con- 
stipation was, elicited, with occasional attacks of diarrhoea, at which intervals 
tlie motion was inclined to be foul and offensive. Otherwise there were no 
symptoms, and the mother’s worry was mainly a cosmetic one. 

Examixatiox. — An examination revealed the presence of an anal dimple 
but with no conmiunication with the rectum. Vagmal inspection showed an 
opening in the posterior wall, at the junction of the middle and lower tlrirds, 
through which fieces were discharged. Some stress must be laid on the fact 
that the opening was not m the rmlva, but well up in the vaginal wall above 
the l^Tiien, which was present. The vagina was not septate and appeared 
otherwise normally developed. 

Oper.\tiox. — This was undertaken by -Mr. Thelwall-Thomas, and as a 
first stage the rectum was brought down by perineal dissection to the position 
of the normal anus, opened, and stitched there. The wound healed rapidly, 
and the child was discharged. Two montlrs later she was re-admitted, and 
an attempt was made to close the vaginal fistula from which faeces were still 
discharged in spite of the fact that the new anus was functioning. Convales- 
cence progi'essed satisfactorily for three weeks after the second operation, when 
the patient suddenly became iU and vomited persistently. The abdomen 
was rigid and distended, and shou-ed reversed respiratoiy rhytlim. Laparotomy 
confirmed the diagnosis of general peritonitis and showed a markedly dilated 
and hypertrophied colon. On the third da}' the patient died. 


The case is of interest in the sudden onset of the final stage without any 
obvious direct cause. The patient had lived three and a half years without 
dei'eloping any signs of chronic obstruction with the sole exception of consti- 
pation and occasional diarrhoea. She was a fairly healthy and weU-nom’ished 
baby ; there had been no vomiting, no abdominal pain, no passage of mucus 
or blood, no abdominal distention, and there was no visible peristalsis. Pre- 
sumably the vaginal opening was adequate, and certainly after operation the 
new anus was as ettident as, if not more efficient than, the previous orifice — 
ds clliciency being ensured by the daily passage of a large-sized rectal tube, 
mu the daily administration of an enema. Actually, however, there was a 
'' u e } dilated and hypertrophied colon, containing large scybalous masses, 
lough the dilatation was limited to the iliac and pelvic portions of the large 
alimentary tract being normal. Although the jiroba- 
u I les are in favour of the condition being in reality that of chronic intes- 
o )struction, the resemblance to congenital megalocolon (Hirsclisprung’s 
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disease) is marked. The definite hypertrophj'^ shows that the condition was 
not of recent development, and the fact that the enlargement was strictlv 
limited to the sigmoid colon and rectum is suggestive. It seems unlikelv 
that the final events were ushered in as a result of tlie obstruction becomiii'' 
more complete : indeed, the reverse seems to be the case ; moreover, the 
clinical and post-mortem findings were those of a primary serofilninous 
peritoiritis, not of an acute intestinal obstruction. One is therefore led to 
the coirclusion that two operations and hospital life had reduced the resistance 
of the child to the abnormal bacterial decomposition that had always been 
going on, so that the mucous membrane aird walls of the colon had been 
invaded and a geireral peritonitis produced. 

Another interesting anomaly in this case was revealed at autopsy, ilhis- 
tratiirg the truth of the statement that congenital abnormalities are frequently 
multiple. A prolonged search failed to discover the presence of a gall-bladder, 
the common bile-duct leading directly' from the hepatic ducts. Section of 
the liver proved that there was no gall-bladder hidden by a complete pons 
hepatis, and there was no sign of the organ in the gastrohepatic omentum or 
elsewhere. 

The case, moreo^'er, is instructive from the embryological standpoint. 
It is a not uncommon combination to find with an imperforate anus tlie 
rectum opening into the vulva immediately posterior to the hymen. This 
corresponds with the most frequently found condition in males, where the 
rectal orifice is in the verumontanum of the prostatic urethra. It is rare, 
however, for the communication to be high up in the posterior vaginal wall. 
Keith’- has described such cases, and states that in his e.xperience they are 
associated with a septate vagina — presumably the presence of the rectum 
having interfered with the normal process of fusion of the Mullerian cords. 
In this case the opening was at the junction of the middle and lower thirds 
of the vagina. Such a condition cannot be accounted for by the generally 
accepted explanation of its development — namely, that first given by M ood 
Jones.- The theory is made clear by' the diagrams below taken from Mood 
Jones’s thesis {Figs. 395-397). 

In the seventh week of develojjment, the rectum migrates backwaids, 
its cloacal orifice disappears, and the urogenital sinus is left with the Miillei i.m 
ducts opening into it. The vagina, however, is developed from a complete \ 
new structure, a down-growth of solid columns of mesodermal cells Irom t le 
lower ends of the Mtillerian ducts. Wood Jones believes that the n hoe o 
the vagina is formed in this way', by' a canalization of these iMiillerian con s. 
This will ex^jlain the condition where the rectimi opens into the \ul\a e e , 
for the -smlva is certainly' developed from the urogenital sinus. But lou 
eomes the rectum to conununicate with the vagina if this be forinec entire > 
from the ^Itillerian cords which are a later development, and if the urogcni .i 
sinus produces nothing more than the base of the bladder, the met ira. au^ 
vnlva ? The only' satisfactory explanation is that in some cases at eas . . 
snggested by' Blair Bell,^ the lower third of the vagina is developec 
jrosterior part of the urogenital sinus, cut off from the anterioi jiai >> 
vesicovaginal septum. The Mullerian cords irerlorate the summi o 
portion and form the iqrj^er two-thirds of the vagina {Fig. .393). 
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Figs. 395, 390, 397, — Diagrams to show development of vagina according tOJ^^ ood 
•lones. B, Bladder ; U. Urogenital sinus ; M, Miillerian ducts (uterus) ; R, Rectum ; C.A.. 
Ooacal anus; C, Cloacal membrane; A, Anus; M.C., Mullerian cords; V, ^ ulva. 



Fii,. o9.s.— Diagram to sliow development of lower part of vagina from urogenital sinus — 
'Oiich iK'nuits of a vaginal opening of the rectum, being explained as a pereistent cloacal 
aniK, B. Bladder; U. Urogenital sinus ; M. Uterus ; M.C., ilullerian cords ; V.S.. Vesico- 
vaginal septum; V, Vulva; A. Anus; R. Rectum. 
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Such must be the explanation of the development in the case descvibcd. 
even if it is not true of all cases. The fact that the level at which the rcctuni 
may open into the vagina varies only illustrates the fact that varying jjropor- 
tioiis of the urogenital sinus may be included in the vagina in its^develop- 
ment. Moreover the hymen caimot consist of the fringe left after the 
INIullerian cords have broken through on to the surface^, s— that is, at the 
junction of the vagina with the urogenital sinus— but must develop in associ- 
ation with the breaking down of the cloacal membrane or urogenital plate, 
which originally closes the sinus below. 

It is a pleasure to acknowledge my indebtedness to my chief, 3Ir. Thelwall- 
Thomas, for permission to investigate the case at autopsy and to publish tlie 
findings. 
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PULSATING GOITRE ACCOMPANIED BY RECURRENT 
DISLOCATION OF THE EYEBALLS. 

B Y ; H.-\.ROLD ^'BURROWS, Portsmouth. 

Dislocation of the eyeball, though it has been known to happen in little 
Pekinese dogs, and perhaps in some other animals, seems to have been a rare 
occurrence in mankind. Gradual forward displacement of the globe by an 
orbital tumour is, of course, a recognized condition ; but the case about to 
be described is of another kind. 

The patient, now aged Jo, had been invalided out of the Police force 
in 191S after sixteen 5 mars’ service, owing to a gradually increasing weakness 
which prevented him from getting through his day's round of a large nira 
district which included a militarj'' camp. He first consulted me in .\ugust, 
1923 , on account of repeated dislocation of the e 3 'eballs, stating that an> 
effort such as sneezing or jmwning, or merety looking downwards sud< cn \ 
to the ground, would cause his ej^eballs to come out of their sockets nn cn> 
he put up his hand to keep them in place. For the same jnirpose ic inu 
to throw his head backward, and these two precautionary moveincn s nn 
become habitual with him. The man himself was emaciated, aiu su en< 
from pulsating goitre, over which a loud bruit could be heard. , 

was audible over the front of the chest as low down as the i i tO" • 
cartilage in the nipple line on each side, and in both right am ^ 
scapular regions ; it was conducted also on to the cranium, Exop i 
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though pronounced, was not extreme (Fig. 399, a). Tachyeardia was present 
in a moderate degree, the pulse-rate when he was at rest being usually at 
about 92 or 96. His weight was S st. 12 lb. He suffered from the usual 
nervousness and tremors of Graves’ disease. 

The most interesting feature of the case was the ease with wliich the 
eyeballs could be dislocated by digital pressure on the upper and lower lids 
(Fig. 399, b). When a disloeation had been produced in tliis way, the 
patient at once effected reduetion by placing the pulp of his forefinger on 
the cornea and pressing the eyeball back into its proper j^osition. It was 
manifest that the disloeation of the ej^eballs caused him some momentary 



Fig. 309. a. Shows iroderate exophthalmos and wide ocular clefts; b. Shows the 
leit eyeball dislocated throush the lids. 


uneasiness and apprehension, and he lost no time in effecting reduction in 
he manner just described. His eyesight was unimioaired. 

Partial thyroidectomy was performed on Xov. 15, 1923, the eyelids being 
stitc led togetlier in order to prevei. t the oecurrenee of a post-operative 
< IS ocation. Tliese stitches, wlrich caused a good deal of diseomfort, were 
lemovcd on the following dav. 

IMien seen in April, 1925, the patient’s weight was 11 st. 6 lb., tachy- 
e.m la had disappeared, and he said he could do anything. Xo dislocation 

taken place since the operation, although some decree of 
exop ithahnos was still to be observed. 
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THYROID GLAND TISSUE IN DERMOID CYST OF OVARY. 

By ERNEST H. SHAW, London. 


The following case of dermoid ovarian cyst is recorded on account of its 
unusual contents. As far as the writer can renrember, it is the first specimen 
in which he has discovered thyroid tissue in a dermoid. The microscopic 
examination of teratomata is always interesting, and the varied picture seen 
in many of them affords the morbid histologist great jileasure. It seems 
so odd and weird to see bits of the various organs and tissues of the boclv 
jumbled together in one seetion — skin with its various appendages of 
sebaceous glands and hairs, mucous membrane with nice columnar-celled 
glands, striped and unstriped muscle, fat and fibrous tissue, etc. Even an 
incomplete ring of choroid with its pigments was found in one specimen. 

A small portion of the specimen rvas received for examination and report 
from Dr. H, F. Ealand, who has kindly given permission for publication. 
Mr. Eric Sheaf, who removed the cyst, has been good enough to supply the 
clinical and other details, and the writer wishes to thank these gentlemen 
for their kindness. 

The patient, Mrs. D., age 71, nullipara, had noticed a gradual and pain- 
less enlargement of the abdomen for some months. This had caused no 
inconvenience except some fullness. No difficulty of micturition or defeca- 
tion. There had been no loss of weight or general health. She was found to 
be a spare healthy old woman, with a tumour in the abdomen, rising out of 
the pelvis and extending above the umbilicus. It was smooth, and movable 
laterally as far as its size permitted, tensely elastic in consistence, and dull 
on percussion. No dullness in the flanks or other abnormality was made out. 
No vaginal examination was made on account of difficulty caused by the 
hymen being intact. Diagnosis : ‘Probably ovarian cyst’. 

Operation. — July 31, 1925. A left paramedial incision exposed a bluish 
cystic swelling. On delivery its pedicle was found to be connected with the 
left broad ligament. The pedicle was tied, and the tumour removed in the 
usual way. The uterus and right ovary were normal e.xcept for a few very 


small fibroids in the uterus. 

Macuoscopical Exajiination of the cyst after removal showed it to be 
composed of several loculi, some containing thin fluid, one near the base vith 
thicker wall containing the white thick oily'' material and hair eharacteristie 
of dermoids. On one side of the wall was a solid mass composed partly' ot 
cartilage, from its hardness ossified in places, and some soft tissue not un i 'e 


that of thya-oid gland. 

Microscopic Examination. — ^Layer of skin, thrown into lolds, 
large number of sebaceous glands. Two hair roots are seen cut J 

across. A few siveat glands are iiresent in the underlying fat. A sma pa ^ | 
of ill-formed bone is seen at one end of the section, and belo^s t us, aiu 
separated from it by a band of fibrous tissue, there is a large patcli ol p roij 
tissue. Most of the thyroid vesicles are large and filled with colloic ma eua . 
In some places the vesicles are quite small. (FigA’. -100 and -101.) 
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Fio. 400.— Illustrates the skin elements, -srith the large number of sebaceous glands 
\Thich are so common in dermoids. 



p , — Also shows skin structures, with a dark patch of ill-formed bone on the left, 

below this is ;\ mass of typical thyroid vesicles. Two collections of brown -coloured cells 
jnaicate oM blood extravasation. l*his is interesting in view of the fact that hxmorrhage 
IS so coiuinou in thyroid adenomata. 
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duct was everted, and there was some organization of the surrounding blood- 
clot. It was through this that the bile was escaping into the peritoneal 
cavity, where it was absorbed into the blood-stream. 


Comment. — There are very few cases of rupture of the hepatic duets 
reported in the literature ; since 1900 Ave can find only 15 recorded cases of 
traumatic rupture. Garrett reports a A^ery interesting one in 1900. A farmer 
of 21, crushed bertveen timber, was severely shocked, but after this passed 
off Avas comparatively Avell for ten days, AA'hen he becanre jaundiced and 
distended. He Avas aspirated twice, and in all 16 quarts Avere Avithdrawn. 
Laparotomy AA’as performed on the tAventieth day, and a rupture of the 
proximal part of the common bile-duct found. Drainage Avas provided and 
complete recovery folloAA’ed. He also quotes a case of Spencer’s, in Avhicli a 
child run OA'er by a cab became jaundiced on the third day, and at 
operation li pints of bile-stained fluid Avere AA'ithdraAvn and the abdomen 
Avas drained. The abdomen A\’as re-opened on the eighteenth day for a 
collection of fluid Avithin the pei-itoneum. Death occurred on the thirty- 
third day, and post mortem the gall-bladder Avas found torn off. Porter 
reports a case AAdiich died fortj^-eight da3'-s after operation, AA-ith large sub- 
diaphragmatic abscess, and the common bile-duct Avas found completely 
severed. Hildebrandt mentions tAA'o cases in 1906. One, a child of 5, 
receiA^ed a crushing injury ; laparotony shoAved rupture of the hepatic 
duct, and AA'ith drainage recoA’^erj'^ Avas complete in four A\-eeks. Waugh 
recorded an interesting case hr 1915 in the British Jourx.al of Surgeua’. 
A boy of 6 Avas run oA'er b}^ the AA’heel of a car. There Avere no sjmrptoms 
for three daj^s, AA'hen he became jaundiced and distended, and bile Avas 
found in the urine and claj'-coloured stools AA’ere present. At laparotomy 
1| pints of bile and blood AA’ere found in the 2ieritoneum, and a tear of the 
anterior laj'^er of the gastrohepatic omentum, the portal A-ein being plainly 
seen in this, but the common bile-duct AA’as not seen. Drainage Avas provided, 
but seA’en days later the patient AA'as jaundiced and distended, and the 
abdomen Avas re-ojrened and 2 pints of bile-stained fluid found in the lesser 
sac. This Avas repeated a month after the first operation, and recoA'ery Avas 


complete in the end. 

In studying these cases one is struck AA'ith the fact that thej’ all haA’e 
seA’eral important points in common. FolloAA’ing the scA’ere collapse resulting 
from the injury there is a A’ariable jieriod of comfort and freedom from 
sj'mptoms. Jaundice is the first sign to appear — in our case before the 
end of 24 hours; in Garrett’s case it did not appear till the tenth daA , 
the aA’erage is about three daj’s (Desrosier). The reason for the peiiod ot 
quiescence is that normal bile is onlj’’ slightly infectious and causes^litt e 
peritonitis, except in cases of gall-stones, AA'here a fatal peritonitis ma> je 
quickly set up (Keen). Later on more serious symptoms arise, such 
increase of pain and tenderness, rigidity, distention, and vomiting. 
absorption of bile into the blood-stream by Avay of the peritoneum las mac e 
the patient toxic and has damaged especially the heart muscle—proba } n 
direct action of bile salts on the cardiac muscle — and the patient is uoaa 


A’ery poor ojieratiA'e risk. 
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The recorded cases show that some recover when operated on some time 
after the accident (Garrett’s case was operated on twenty days after), but 
the prognosis is shown to be fairly good if operation is done shortly after 
the injury, when the only signs present are the jaundice and some tenderness 
and rigidity in the region of the liver. Meyer states that 4-75 per cent of 
ruptured livers go into jaundice ; but even if at operation only a rupture 
of tlie liver is found, the drainage of the peritoneal cavity is a beneficial thing, 
and at the same time the rupture could be attended to. When rupture of 
the bile-duct is found, repair, if possible, should be attempted ; but if this 
is impossible, or the tear cannot be found, drainage is sufficient, as the ruptm’e 
heals in time. 

We are indebted to iMr. C. H. Shorney Webb for permission to publish 
this ease, and for his kind adduce and assistance. 


HERNIA THROUGH THE FORAMEN OF WINSLOW : 
SECONDARY RUPTURE THROUGH THE 
GASTRO-HEPATIC OMENTUM. 

By E. rock C.WILING, Lontdox, and .-V. TENNYSOX SMITH, 

Orpington. 

One of us {A. T. S.) was called to see a man, A. M., age 27, at midnight on 
-Mig. 2, 1925, when he was complaining of severe pain in the upper abdomen. 
The daj' before he felt perfectl}’’ well ; for supijer he had a surfeit of 
dripping ; on the morning of the 2nd he was sick, and vomited several 
tmies during the day. At 8 p.m. he was seized suddenly with severe pain 
in the abdomen ; it persisted without relief. 

AVhen seen at midnight he was sitting up in bed, unable to lie down, 
and had recurrent paroxysms of colic. He had not the facies of the acute 
abdomen. Pulse 68, temperature 97°. He referred the pain to the upper 
zone of the abdomen, and said that it was worse when he tried to take a deep 
breath. His bowels had been open that afternoon. The abdomen was slightlj' 
distended in the upper half ; there was tenderness in the epigastric region, but 
to no marked extent, and the muscles above the imibilicus were slightly rigid ; 
they relaxed, however, when one engaged him in conversation till the next 
paroxysm of ‘bursting pain’ came on. There was no tenderness in the lower 
abdomen. Liver dullness normal. He could not sit forward for examination 
of Ids back, but rolled over in a three-quarter prone position. There was a 
|>mpauic note in the right posterior dorsal region extending up almost to 
>e angle of the scapula, and his breath sounds were more distant than on 
»e left side. He seemed to find relief from the semi-prone position ; the 
pain lett him, but returned when he resumed his former posture. 

He was sick again during the night. He was admitted to the Cray 
a ley Hospital on the morning of the 3rd ; by this time, though the local 
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tenderness was unaltered, the whole of the abdominal muscles were on guard 
and rather masked the distention noted the night before. ” 

We saw the patient together at 10 o’clock on the morning of Aug. 3. 
He was half-sitting in bed, rocking himself to and fro in unbearable pain ; 
it seemed located mainly in the upper zone of the abdomen, which was 
extremely rigid. There was but slight distention and no visible swelling ; 
there was hyper-resonance over the liver area. It was doubtful if there Avas 
even the narrowest band of hepatic dullness just below' the chest resonance, 
and in view' of the fact that there was no general distention, this sign was 
interpreted as due to free gas, and a provisional diagnosis of leaking gastric 
ulcer was advanced. 

On opening the abdomen, free fluid, slightly blood-stained but not turbid, 
W'as found : the narrow stomach lay noticeably low', and was reddened and 
distended ; the small intestine immediately came into view abo\'e the lesser 
curvature. The looji came from behind through a gap in the gastro-hepatie 
omentum. Attention W'as at once directed to the foramen of Winslow', wlieiiee 
a much distended, and a collapsed, coil w'ere found issuing. By combined 
pressure through the lesser sac and traction from the foramen the herniated 
gut W'as extracted. Though there were petechial hremorrhages on the surface 
of the coil and on the mesentery, the bow'el w'as viable, and was returned to 
the general abdomiiral cavity over the front of the transverse colon. The 
rent in the lesser omentum, which appeared to be quite recent, was repaired, 
but oedema around the foramen w'as such as to make suture very ha'/,ardous, 
w'hilst the abdominal w'all was rigid and straining, and it was irot attempted. 

Before the abdomen w'as closed, the parts had resumed a normal arrange- 
ment and the only thing noticed about the transverse colon was that the 
great omentum w'as slight, scanty, and fat-free. The coil herniated was 
ileum rather above the mid-point of its extent, and its mesentery seemed to 
be a little unduly long, w'ith perhaps rather a restricted attachment area on 
the posterior w'all; but examination w'as certainly difficult. The lengtli of 
bow'el in the lesser sac w'as about 20 inches. 

Post-operative recovery w'as uninterrupted ; the man left hospital after 
a fortnight, and has since returned to his w'ork. 

Ullman,^ in recording a case of his own, has recently given abstracts of 
tw'enty-nine others ; he includes eight not mentioned in Rendle Short s- list, 
but omits tw'o or three there alluded to ; finally, there is iMcKenzie and 
Wood’s^ case, the figure from w'hich, with slight modification, would do \ci\ 
w'ell for ours. Amongst all the cases there is only one in which secondap 
rupture through the lesser omentum occurred, that of Schmilinsky. a 
Blandiu’s® case the herniated gut re-entered the greater sac tluoug i t le 
transverse mesocolon. 
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ACUTE ASCENDING PARENCHYMATOUS ENTERITIS 
CAUSING PARALYTIC ILEUS. 

By ZACHARY COPE, Loxdox. 


Axy light which can be thrown on the question of paralytic ileus should be 
welcome, so that the recoiuiting of the following case may prove of interest : — 
F. B., a man, age 2S, was taken with acute abdominal symptoms on 
ilarch 18, 1924. When first I saw him on ^larch 21, he was clearly suffering 


from acnte appendicitis. At the Bolingbroke Hospital on that date I removed 
a very acutely inflamed and gangrenous appendix wdiich laj’' against the right 
wall of the pelvis, under cover of a hood of inflamed omentum. The con- 
taminated omentiuu was removed, together with the apj)endix, and drainage 
by rubber tube instituted. All went well for three daj’^s, but on IMareh 24 
the patient began to vomit copious quantities of fluid, which soon became 
feculent. There was no pain, and the pulse remained at 88, but collapse 
soon supervened ; the cheeks became sunken, the pupils dilated, and as soon 
as I saw him it was elear that there was no time to be lost before remedying 
the obstruction. On re-opening the womrd the last coil of the ileum was 
found obstructed and adherent to the right wall of the pelvis. It appeared 
difficult to clear it, so enterostomy, with short-circuit of the base of the 
obstructed loop of gut, was carried out. Next morning the patient was much 
better, and the enterostomy had acted well, but later m the day the flow 
almost ceased. Vomiting re-started, and the patient again became coUapsed. 
The abdomen was now opened higher up and enterostomj’- performed in a 
coil of jejunum. At this operation it was noted that the losver part of the 
small intestine was enormously thickened with inflammatorj' cedema, and an 
attempt was made to open the gut above the inflamed area. There was no 
evidence of peritonitis. In order to lessen the amount of fluid lost, the 


suggestion put forward by Wilkie was adopted, and the upper and lower 
enterostomies were connected by tubing which permitted the fluid escaping 
from the one opening to re-enter the bowel by the other. For three days 
the patient s condition improved, but on March 28 the upper tube ceased to 
‘ '^">1 well, and the patient vomited pints of bUe and again looked almost 
moribund. 


The upper wound was then re-opened, and it was found that the thick- 
ened mdematous condition had spread farther up the small intestine, beyond 
'e enterostomy. The second enterostomy was therefore closed, and a third 
one made still higher up at a point where the jejunum was elosely in contact 
'"t I a jierfectly healthy-looking transverse colon. It was specially noted 
lat there was no peritonitis, and the contrast between the distended, very 
ne -ened jejuunm and a contracted, noimal-looking colon which was lying 
von'^r'*^ very striking. To make drainage of the small bowel more 

lunp etc. a portion of the upper jejunum was also anastomosed to the trans- 
eiNe colon. The stomach was also washed out. 
v I these three operations two pmts of saline were given intra- 

e 'Oils \ to combat the shock. At no period did the patient complain of 
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any pain. From that time improvement began, and after a prolonged 
convalescence, during which the enterostomies were closed, recovery took 
place. A recent X-ray photograph shows that there is no obstruction, though 
attacks of colicky pain arise occasionally. 

The above case illustrates a condition which I do not think has hitherto 
been recognized or described. From observation of the gut at the different 
operations, it was clear that there was an ascending inflammation of the small 
bowel, starting from the primary site of obstruction, involving the whole 
thickness of the bowel wall, and gradually ascending almost to the duodeno- 
jejunal junction. There was no peritonitis, for the large bowel was normal. 
The absence of pain was presumably due to the paralysis of the nerves in the 
gut wall by the inflammatory process. The condition in no way resembled 
those cases of ascending peritonitis which are well knowm and which have 
been well described by Handley ; it was clearly due to an enteric and not a 
peritoneal infection. As the state of inflammation extended higher up the 
gut, the intestinal paralysis reached one enterostomy after the other. The 
Avails of the boAvel as observed at the operation Avere in remarkable contrast 
to the condition seen in peritonitis. Instead of being thiir and almost trans- 
parent, they Avere very thick and oedematous, but not so congested or inflamed 
in appearance as occurs in peritonitis Avith ileus. 

The corollary might be added that it is sometimes uuAvise to remove 
protectiA^e omentum in cases of appendicitis if the risk of adhesions is thereby 
increased. 

It is impossible to appraise coi'rectly the influence that the jejunocolic 
anastomosis had in this case. It Avas carried out because the Avriter knew 
Mr. Handley had achicA^ed success in ileus duplex by a somewhat similar 
anastomosis. 

A draAvback Avhich may be attributable to this short-circuit is that the 
young man noAv . has a portentous appetite, and the boAvels are opened 
rather soon after a meal. 


CONCLUSIONS. 

1. A condition of acute ascending parenchymatous enteritis may follow 
mechanical obstruction of the lower end of the small intestine. 

2. The inflammation inAmh^es all the coats of the bowel and causes 

paralytic ileus. . 

3. The condition is unaccompanied by pain, oAving 2Aresumably to le 
toxic effect of the jDroducts of inflammation on the nerve-endings in ic 
boAvel Avail. 

-1. For its cure a high enterostomj’^ is needed. 
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Operative Surgery : Covering the Operative Technique involved in the Operations 
of General and Special Surgery. By Warrex Stone Bickhaji, M.D., F.A.C.S., 
Xew York. Vol. VI and Inde.v Volume ; pp. 008, with 1224 illustrations. The 
whole work complete in six volumes, and free index volmne. In complete sets only. 
London and Pliiladelphia : W. B. Saunders Co., Ltd. Per vol. 50s. net. 

The six volumes of this work on operative surgery are a testimony to the erudition, 
to the patient industry, and to the soimd judgement of the author. Not only are 
the ordinary, and indeed many of tlie imusual, operations described, but there are 
chapters which may be regarded as forming almost special treatises dealing with 
the operations upon the pelric \-iscera of the female ; upon the eye : and upon the 
ear, nose, and throat. We can think of no work published in modern daj's wlrich 
so completely covers so extensive a field. There are a thousand pages, on the average, 
to each volume, and there is one illustration to every page. Such a range of subjects 
is rarely attempted by a single author ; we expect nowadays to find a multitude 
of uTiters each dealing rvith a subject he has made Iris own. Dr. Bickham’s book 
avoids the discrepancies and the overlapping and the bare patches which every 
encyclopedia by many authors seems always to display. Yet it cannot be said, 
in fair criticism, that any part of the vast subject dealt tvith in the six volumes is 
inadequately considered. 

In a preface that is perhaps overlong, the author's intentions are disclosed. 
Though he rightly places a high importance upon teclmique, upon craftsmansliip, 
he recognizes that judgement in the proper selection of a procedure appUeable to a 
particular case outweighs all other considerations. The number of alternative 
methods described is sometimes a little bewildering, and to the unpractised surgeon 
this is a disadvantage. No -wise guidance is given as to the most apt procedure in 
such and such conditions, and the earnest student may rise from a careful reading 
of any chapter knorving exactly in what precise fasliion many operations can be 
done, but undecided as to which one ought in any instance to be selected. 

There are omissions here and there — strange omissions sometimes — and there 
are operations described which should find no place in any modem work. Examples 
of the former are found in the chapter dealing with thoracic surgery, and of the 
latter in connection with the surgery of the peripheral nerves. 

No detailed description of this work is possible in limited space ; but we can 
give a very cordial welcome to these volumes. They -will be of the greatest help to 
every advanced student, and they may well find a place upon the shelves of the 
surgeon who needs from time to time to refer, especially for teaching purposes, to 
the approved methods of other surgeons. The illustrations and letterpress are 
excellent. 


The Early Dla^osis of the Acute Abdomen. By Z.\cu.\ry Cope, B.A., M.D., M.S. 
LoiuL, b'.U.C.S., Senior Surgeon to Out-patients, St. Mary's Hospital ; Senior Surgeon 
to the liolmgbroke Hospital ; late Hunterian Professor, and .Vrris and Gale Lecturer 
loyal College ot Surgeons. Third edition. Pp. 233 -r- xiv, illustrated. London - 
iixlonl .Medical Publications. 10s. Gd. net. 

Ini. fact that this book has already reached its third edition is sufficient proof of 
' 'ti"! '*• early diagnosis of acute abdominal disease, 

of ibi acute pancreatitis has been entirely rewritten. The svmptoms 

s uise.ise are divided and described under five headings : (1) Those due to 
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inflammatory tension in the gland ; (2) Those due to swelling of the nancrcis • 
(3) Those due to extravasation of blood ; (4) Those due to deranged '»land ftme- 
tion ; and (5) Other symptoms. The author emphasizes the fact thiS profound 
shock usually accompanies the pain, and that the pulse is rapid and weak. This 
immediate rapidity and weakness of the pulse is to our mind one of the most impor- 
tant signs of the disease, and serves as an important factor in the differential dia'mosis 
between this condition and perforation of a gastric or duodenal ulcer, in which 
we maintain there is no immediate rapidity and weakness of the pulse.’ Amon'^st 
other symptoms mentioned are pain in the loins and cyanosis. In the large niaiorftv 
of cases the pain in the back is intolerable, and is one of the most proniinent sviii- 
ptoms in this condition. Cyanosis of the face and extremities, and in many eases 
of the skin of the abdomen, occurs so frequently that it may almost be taken as 
a pathognomonic sign. 

In the preface to the third edition the author mentions our criticism of his 
‘stage of primary shock’ in perforation of a gastric or duodenal ulcer. It is very 
necessary to define what is meant by ‘clinical shock’ in cases of this kind. tVe 
believe it is incorrect to describe a patient as suffering from clinical shock in the 
absence of a rapid pulse and lowered blood-pressure. In the first and second 
editions of the work this stage was said to last for an hour or two ”. In the third 
edition the author states that “ it may last for but a few minutes or persist for an 
hour or two ”. 

We think that this is an important alteration, as we believe that this stage, 
if it exists at all, only lasts for a few moments, and in no case have we seen it persist 
for an hour or two. It is important to emphasize this point, as, if the author's 
teaching be followed, many will look for the signs of clinical sliock — that is, rapid 
pulse and low'ered blood-pressure — in the early stage of perforation, and failing to 
find them may delay operation at this the most hopeful period. 

The author quotes from Moynihan’s book on duodenal ulcer thus : “ When 
perforation occurs there is usually a sudden onset of the most intolerable agonizing 
pain. This pain is hardly exceeded in severity by any that a human being can 
suffer ; the extremity of agony is reached. So profound may the instant impression 
be that death results. . . . The patient is always prostrate with agony, lie looks 
pale and faint, his face wears a deeply anxious expression, the eyes are wide and 
watchful, beads of sweat stand out upon his brow, and lines are quickly graven on 
his cheek ”. This, he says, could hardly be bettered as a picture of clinical shock, if 
there be any significance in the word ‘shock’. We believe there is some significance in 
the meaning of the word ‘shock’, and rve believe it to involve, amongst other .signs, 
a rapid pulse and a lowered blood-pressure, neither of which is mentioned in the above 
quotation. The whole point seems to be a definition of the word ‘siiock’. True, 
the patient may look ‘shocked’ in the social sense of the word, but from a medical 
point of view — and surely the work is written for the benefit of medical men tlie 
two main signs of clinical shock are absent. We have never yet seen a case present- 
ing the signs of clinical shock as we understand it within a few moments of perforation. 
We have taken the pulse-rate and the blood-pressure in a large number of tlicse 
cases, but have failed to find either a rapid pulse or a lowered blood-pressure m tlic 
early stages of perforation. One case perforated in the X-ray room. He was in 
great pain and looked pale and ill, but his pulse-rate and blood-pressure, whicli acre 

taken immediately, -were normal. . • ti . n- 

We feel that it cannot be too strongly emphasized that patients m the car 
stage of a perforation do not have a rapid pulse or lowered blood-pre-ssure. >c 
pulse is one of the first things a practitioner observes in an acute 
trophe, and if he discovers it to be normal and does not realize that ' 

normal in the earliest stage in perforations, he may lose valuable tune m oj e „ 


the abdomen. , views 

Apart from this one point we are in entire agi-eenient with the mi ■ 

as set forth in this excellent and helpful little book. It will 
position it has gained, and we can strongly recommeiid it to ^ ‘ 

in this subject. It is undoubtedly the leading book of its kind on this . J 
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Abdominal and Pelvic Surgery for Practitioners. By Rutherford JIorisox, Hon. 
.^I.A. and D.C.L., Hon. LL.D., F.R.C.S. Ed. and Eng., Consulting Surgeon, Royal 

Infirmary and Dent.al Hospital, Xcwcastlc-on-TjTie. Crown 8vo. Pp. 212 -f x, with 
9 line drawings. 1925. London : Oxford ^ledical Publishers. 8s. Gd. net. 

This small book is intended chiefly as a guide to diagnosis, and not as a.guide to treat- 
ment. The author is impressed with the fact that the diagnosis and treatment of 
serious disease is now left largeh' in the hands of specialists, and further that the 
patient only seeks the advice of such specialist under the guidance of uninformed 
instinct. He would reinstate the general practitioner into the important position 
which he held more than thirty years ago, when the family doctor was always the 
first to be consulted about iUness, and made it his business to make a diagnosis and 
then to ad\ise consultation with a specialist if necessary. 

The matter and manner of the book are most excellent. Brevity, clearness, 
and simplicity mark every page, and illustrative examples are given of all the 
conditions described. 


The Radiological Examination of the Male Urethra. By G. L. S. KoiixsT.tM, M.R.C.S., 
and E. H. P. C.we, II.B., B.S., etc., late of King's College Hospital. tVith a Preface 
by Sir John Thomsox-W.uhcer, O.B.E., .M.B., C.M., F.R.C..S. Pp. 116 -f xrt, with 
Oi illustrations. 1925. London : Bailliere, Tindall & Cox. 15s. net. 

The authors of this monograph have applied to the investigation of the male urethra 
the methods employed by Voelcker and Lichtenberg in the study of the ureter and 
the pelvis of the kidney. They have, however, abandoned the use of sodium bromide 
as too irritating, and have finallj’ selected lipiodol, diluted with four times its volume 
of sterile paratfin. An excellent account is given of the technique of the injection 
and of the arrangement of the patient and the X-ray tube during the taking of the 
skiagrams ; the latter detail is of importance owing to the dilhculty of getting an 
unobstructed view of the deeper parts of the urethra. A description of the appear- 
ances presented by the normal urethra is followed by chapters on deviations from 
tile normal as shown by 'urethrograms’ of cases of stricture, of false passages, 
urethral calculi, of the prostate before and after operation, and of sphincteric 
inellicicncy. 

.Amongst many interesting observations we would single out as of special 
interest; (i) Urethrograms showing that, after suprapubic prostatectomy, sphinc- 
teric control appears to be taken over by the remains of the prostatic urethra rather 
uin by the compressor urethrae ; Sir Jolm Thomson- AValker, in his preface, is of 
opinion that further observations are necessary before accepting this rather startling 
innovation. (2) The frequency with which the injection flowed into the vesiculae 
scimnalcs, (3) The appearance of relaxation of the bladder neck, called 'funnelling’ 
> tile authors, which is found associated with some cases of growth of the bladder 
some spinal diseases ; this might prove of real diagnostic importance in 
cases where cystoscopy is dilflcult. 

. ,. ^ numerous radiograms and some tracings ; the latter are very much 

^ understand than the former. The authors are to be congratulated on an 
excellent piece of pioneer work. 


■I iw PiCKERiLu, C.B.E., M.D.. JI.S., Surgeon-in-Charge, Facial and 

L\nk |P"^*‘'icnt, Dunedin Hospital. With an Introduction by Sir W. .Arbuthxot 
I'iuni,- 4to. Pp. IC2, with manv illustrations, and frontispiece in 

^ raiour. 1924. Edinburgh : E. & S. Livingstone. 21s. net. 

a '' very lauelablc effort to concentrate within the confines of 

author iir* i’.' u' ‘‘t a reasonable price, the extensive experience of the 

"ihle one f* methods. We hold the opinion that this task is an impos- 

'■iuce the branch of surgery has increased so rapidly in its scope and literature 

e.ue record' ''m I'F-. requires such profuse illustration by diagrams and 

to the tr.. .i!, ' , r to us better that an author should confine himself 

■ luient of some particular branch of the work in any single volume. A 
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for removal of cysts, with four figures (source not mentioned or acknowledged) but 
no mention of Handley’s name or work. “ ’ 

The chapters on the thyroid, parathyroids, thymus, and adrenals are by Sudeek 
They contain an excellent and well illustrated account of the histology of various 
thyroid affections and also of all the stages of exophthalmic goitre and its treatment. 
The special characters of metastasis in thyroid tumours are. mentioned but very 
briefly, and are i)ot illustrated at all. Kocher’s work dominates this section, with 
notable omissions of some other authorities. Oehlecker deals with the surgery of 
the hypophysis, and gives a short but complete account of its anatomy, functions, 
and the methods of surgical approach. In the latter the transfrontal route is men- 
tioned as the best, but it is the temporal route which is illustrated. 


A Text-book of Operative Orthopedies. By A. Steindlisu, M.D., r..-\.C.S., Professor 
of Orthopedic Surgery, State University of Iowa. Royal Svo. Pp. 403 + xv, illus- 
trated. 1925. I.ondon : W. Appleton & Co. 30s. 

Thb author’s name having become well known us the originator of a special operation 
for claw-foot, his book will attract considerable attention. In the early jjarts of 
the vohune, especially the section on tendon transplantation, our expectations are 
fully realized ; but in the later chapters, and notably in those dealing with recon- 
structive bone operations, we are disappointed. The aim and general design of tbe 
book are very good. The author sets out to examine, first, the rationale of each 
operation as judged by its physiological and mechanical basis, giving special weight 
to experimental evidence. The clinical aspect is mentioned very briefly. Tlie 
description of the operative technique and steps of the operation naturally occupies 
the biggest share in the book, and this is illustrated freely by diagrams, which are 
clear though sometimes crude, and by reproductions from original papers. There 
is an attempt to give a statistical account of operation results. This is certainly 
an excellent idea, though it is, of course, open to all the fallacies which are inevitable 
in trying to express complicated ideas in terms of simple numbers. 

Each chapter ends with a list of the chief papers and references, and this scem.s 
to be well chosen. It has no claim to completeness, but it does serve to help the 
reader to get in touch with the principal authorities on any subject. 

The most serious criticism of the book is that it attempts to deal with far too 
much in a very short compass. If a book of this size had been devoted to what 
used to be called orthopmdies, i.e.. the surgery of deformities, the subject could have 
been adequately treated. But subjects such as spinal-cord surgery, and the surgery 
of fractures and joints, are also included, and these sections would require a mucli 
larger space to do them justice. Again, in order to achieve completeness, methods 
of doubtful value, e.g., einematization of stumps and ramisection, are described, 
but not with sufficient detail to serve as a usefid guide. It is undoubtedly a good 
book, but in future editions W'e venture to suggest that the author will have to choose 
between dealing thoroughly with a small subject or else greatly enlarging the work. 


The Surgery of Pulmonary Tuberculosis. By .loiix Alkxandei!, B.S., M.Ib 

Assistant Profes.sor of Surgery in the Medical School, University of Michigan, etc. ; witli 
Introductions by Hugh Cabot, C.M.G., LL.D., M.D., F..-\.C.S., Professor of Surgery ami 
Dean of the Jlcdical School, University of Michigan, and Edwauu R. Baldwin, -fl.A., 
M.D. Medium Svo. Pp. 359, with 53 engravings and 12 plates. 1925. London : 
Henry Kiinpton. 21s. net. 

Tub bibliography at the end of Dr. John Alexander's book contains 500 references 
to contributions on the subject of the surgical treatment of pulmonary tuberculoses, 
for the seven years 1918 to 1925. This is a clear indication of the extensiveness of 
the work which has been done and of the intere.st which has developed in this subject 
in recent years. The perusal of such a wealth of literature presents a formidable 
task even to the man keenly interested in the subject ; owing to time and language 
dilliculties,. it is an impossibility to many. Dr. Alexander has therefore rendered 
a very' great service to physicians and surgeons by extracting from this literature 
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with each mode of treatment, brought 
all the salient facts. He has, in i,ave had practieal experience 

together in a concise form the yiens . oninion the various arguments have 

Where ' '"X' For this reason 

been very fairly bv the physician and the surgeon The 

esscntiallv one to be read and sHulica u> ‘ of the immense value ot 

former \W11 obtain from it an extren j > sanm time learn the limitations, 

surgery for pfomonary iXmatfon'as to the technique 

of the various operations, ‘{^,oKicic surgery, and gone at length into the 

Having traced the evolution fY-^i^.’ootion, the author deals with 

indications and contraundicatioiis for snt„^^ thoracoplasty, phrenicotomy 

all the modern operations ; ;Vor evulsion of the phrenic nerve), extia- 

(under which heading is included exairesis or tuberculous effusion, and 

and intrapleural pneumolysis, and =- “j lejj but there is a chapter on the 

empyema. Artificial pneumothorax thoracoplasty. This com- 

comparative values of artificial pneumothorax « csoecially of the increasing 
parison is extremely fair, and is cSman surgeons to advocate thoraeoplastjx 

tendency on the part of some of tl ‘ various surgical measures liave been 

The author shows of what great value f 'c ^ ^ emphasizes 

in sartng lives which would otherwise sion of thoracoplasty ; that 

and rightly too, how erroneous is the P J pain and post-operative 

the iiazy notion’ of the terrific shock an n collected a total of llo9 

deformity, is in no way based upon fact (p. IJ)- Cured, 36-S ; improved, 

tlioracoplastic operations. The percentage r f ‘ causes directly or indirectly 
2t4 ; lirtng but unimproved or worse, o -o ; directly connected u-ith 

connected with operation, U-1 ; dead f "that all these were 

operation, 33-5. It must be remembered, i P tio'ns) a prolonged course 

advanced cases and all of them had had (wit pneumothorax treatment, wliich 
of sanatorium treatment, and possibly artificial pneumothorax 

had failed to arrest the disease. , tl-irise natients who are 

Dr. Alexander points out what a very small po^ibility therefore 

suitable are offered the chance of surgical treatmen , • brin" to the notice of 

of •cure’ or improvement. The great object of Ins o , tbe possibilities 

tliose wlio have to advise these sufferers from pulmona . crenerally neglected, 

of happy intervention-possibilities which are at the the 19-25 

It is interesting to note that this niwograp Ap^demv of Surgery”, 

ciuinqucnuial Samuel D. Gross prize by the Pluladelphu . 


cans. , L11..U., KU.C.S., Consulting burgeon, , p - 155 . 

I'p. -ISt. witli -23 plates. 1925. London : Bailliere. Tindall ami Co^ 

\ coLLi-.CTiox of piiblislied papers bj' Paul, of Liverpool, the subject 

the purpose of review; but it\vould seem that they Xhe Sr-eoS of 

for appreciation than for a review, for they indicate the lee ^ , niark of 

hiverpool to one of tlieir oldest colleagues. Xo better co p 

respect could be paid to a man tlian such a gift from his own asso ' .^^5 
Frank Tliomas Paul was born on Dec. 3, 1851, 1 ^ he rained an 

eduKiU-ii ixt Yarmouth Grammar School and Guys Hospita , ^g..g 

exluhitimi and held the olUce of house physician. He qj'iilj „ ' appointed 

bec-ame a Fellow of the Royal College of Surgeons of 

' A Royal Infirniarj-, Liverpool, in 1890, and als University of 

of the Medical Faculty and Professor of ^ledical Jiirispruden thinffs, Paul 

laverpool. An all-round man, a careful observer, interested „.,tholoa^V°bi ‘- 
>as made valuable contributions on many topics of surgery ^ , ^‘1 Und'out 

■cuue will tiver be assneiateH win. fup inrwerv of the large bouel. Lnaom 


592 


THE BRITISH JOURNAL OF SURGERY 


great many of the cases recorded were treated at the Queen’s Hospital Sidcnn 
^he author had charge of the New Zealand section!" In a rapidfj devS hi" a ,l 
conaparatively new branch .of surgery it is always difficult to decide to whom the 
credit of introducing some new procedure belongs ; it is difficult to believe that tt,e 
entirely responsible — working as he did in close association with the he ids 
•of the other sections of the hospital — for all he laj^s claim to. There is however 
no doubt that great credit is due to him for liasing modified and simplified the Fq'ier 
principle of pressure skin-grafting. 

The work is ivell arranged in three parts : principles, methods, and technique 
of plastic surgery ; military facial surgery ; facial surgerv in civil practice The 
illustrations are very well reproduced. We fail to see the use of that on p' 4 in 
which “ one hundred and forty life-size wax casts of typical facial injuries ” ’are 
depicted crowded within the dimensions of a single page. 

We do not agree with the author in his condemnatTon of the method of treatinfr 
gunshot wounds of the mandible by fixation of the fragments in correct relative 
position to the maxilla, and we do not clearly understand his use of the words in 
italics, ‘accurate approximation’. We feel that it would be better to get uon-imiou 
in correct position— treating the case later by bone-grafting— than to obtain union 
in malposition by approximating the fragments. No mention is made of the dilli- 
ciilty of retaining the edentulous short posterior fragment in good position during 
the process of repair. ” 

We are of opinion that skull defects are much more easily and economically filled 
by celluloid plates than by grafts from the tibia. The latter invariably become 
fibrous, and frequently give considerable trouble by becoming adherent to the dura 
and brain scar. It is w’ell known that a very large number of grafts of this tyjie 
have called for removal for this reason, and in most of these cases celluloid plate.s 
have been substituted with success. 

Concerning syphilis of the nose, no mention is made of the need for replacing 
the loss of mucous membrane — the probable cause of the bulk of the deformity 
— by skin-grafting before inserting a cartilage graft to restore the bridge line. 


A Text-Boolc of Surgical Pathology. By C. Jexxixgs M.vrsiiall, JI.D., N.S,, F.R.C.S., 
Assistant Surgeon to Charing Cross Hospital and to the Victoria Hospital for Cliiklreii, 
and Alfred Piney, JI.D., Ch.B., M.R.C.P., JI.R.C.S., Director of the Institute of 
Pathology, Charing Cross Hospital. Demy 8vo. Pp. 400 -f vii, with many illustration.^. 
1925. London : Edward Arnold & Co. 21s. net. 

Tins is a student’s text-book of surgical pathology, and will no doubt serve its 
purpose extremely well. There was need for a new work on this subject, and tlie 
collaboration of an active surgeon and working pathologist is calculated to make 
the book a success. The matter is well arranged, and the information supplied ju.st 
■what the student requires. Many of the illustrations are reproductions of photo- 
graphs, and show so little that they might well have been left out. This is a pity, 
as good drawings of pathological specimens are easily obtained. 


Malignant Disease of the Testicle : its Pathology, Diagnosis, and Treatinent. 
By Harold R. Dew, M.B., B.S. Mel., F.R.C.S. Eng., F.A.C.S., Hon. Surgeon to Out- 
patients, IMelbourne Hospital. Royal 8vo. Pp. 1G8, with 52 illustrations, mtUiding 
5 plates in colour. 1925. London : H. K. Lewis & Co. Ltd. 21s. net. 

This valuable monograph embodies the chief facts put forward in the autliors 
Jacksonian Prize Essay for 1923. It is based on a review of tlie literature am .i 
study of forty hitherto unreported cases of this disease ”. .■^Vfter a briel ticcoim 
of the anatomy and development of the testicle, the author gives an exec en 
description of the morbid anatomy and histology of testicular new growths. ’ 
pleasant to find that his views tend towards simplification rather than elauoni . 
for he regards the malignant new growths as virtually of two kinds only, 
malignant teratoma and spheroidal-celled carcinoma, these occurring wit ‘ j'Pl ' . 
Jiiately the same frequency. Sarcoma also occurs, but it is so rare as to 
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negUgible. The coiifiisioii and uncertainty which have hitherto existed concerning 
these tumours the author attributes to the many forms of new growth which maj’’ 
arise from tlie different elements of a teratoma. In eonsidering the question as to 
the predisposition of a misplaced testicle to malignant disease, the conclusion is 
reached that this predisposition probably docs exist, but has been exaggerated. In 
his diseussion of the differential diagnosis of tumoiu's of the testicle the author 
insists on the extreme dilliculty which may occur in distinguishing a malignant 
new groirth from a gumma. The distinction may be impossible to make, and early 
operative investigation is urged when the doubt arises. 

The results of simple orchidectomy for malignant new growth are stated to be 
very bad, a certain mortality of over SO per cent being found. The author therefore 
advocates the more frequent performance of a radical operation, entailing the 
removal of the lymphatic channels from the testicle, together with the pre-aortic 
glands, by a retroperitoneal route. His own experience of this operation at present 
includes only three cases. 

The volume is excellently illustrated with microphotographs and coloured 
drawings bj" Mr. H. ]Mockridgc. It should help to shed light in a somewhat dark 
corner of surgical pathology. 


Die CliU’urgie. By a number of contributors. Edited by Professor M. KinscuxEH 
(Ivonigsberg) and Professor O. Xonnji.vxx (Berlin). Six volumes. Each volume to 
be published in several parts. To be completed in about two years. Imperial 8vo. 
lyith numerous figures in the text and many coloured plates. Berlin and Vienna : 
Urban and Scliwarzenberg, Each part, sewed M.IO, bound il.25. 


Tins monumental work, of which four parts (forming portions of Vols. I, III, and 
^ I) have already appeared, promises to be a complete account of general and 
special surgery, written by upwards of sixty German surgeons with tire industry 
and completeness so characteristic of their race. It will form an invaluable store- 
house of information and be a standard text-book of reference. 

Part I, pp. 390 with 193 figures in the text and 2 coloured plates, opens wth a 
general historical introduction by Brunn, taking each section of surgery' in turn. It 
IS noticeable that the account of modern surgical development makes little or no 
reference to any but German workers. Leusden deals wth antesthesia, local and 
general, laying very great stress on the former. 

Boit writes the section on aseptic and antiseptic surgery, including an account 
ti ^ '^..‘"■'■'■'''S'^nrent of the operating room. Kurtzalin describes the application of 
le Rontgen rays and radium for purposes of diagnosis and treatment. There are 
nunj good figures illustrating typical injuries and diseases, with coloured plates 
The technique and scope of radium therapy is well described, 
auer deals with coirstitutional conditions. He gives an elaborate discussion of 
le problems of heredity, and this is followed by- an account of the role of the endo- 
diabetes in relation to surgery. 

uMl r Part published, pp. 386, with 215 figures and 14 coloured plates, 

deals with the lymph-glands, the breast, 'the 
siibii-tu " ’ , secretion, and the pituitary. Neupert takes the first of these 
turd •in’i''*' thorough account of the lymph-gland system from the strue- 

is viT\' • W. P points of riew. The anatomical distribution of the glands 

The i'nIi>i?rY' (■' presumably will be included in various special subjects, 

to find r *.~d>'e in this article is unaccompanied by anv legend, and it is not easy 
and coiisrinTt'^^'^ The surgery of the breast is by Klose and Sebening, 

in additi.in valuable and complete monograph, with 13 coloured plates 

"ell (k'serdied text. The anatomy and pathologv are particularly 

■ 'l'le^ti.m of tb. are complete and artistiS: The debatable 

eliiiilv bv the Cancer is hardly touched upon. It is said to spread 

fa\uurite .sites for n'l elect the vertebral bodies and neck of the femur as 

Inition of the eiit iii.u'-^*'*^f’i perilymphatic fibrosis, the distri- 

h 'Urprises the l-'n.di- b theory of permeation are not mentioned. 

^ ^ reader to find a complete account of Warren's operation 

3S 
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La Pratique ohirurgicale illustree. By Vicxoii Pauciiet. Imperial 8vo Vol YII 
pp. 256, with 188 illustrations ; Vol. VIII, pp. 250, with 205 illustrations. 1025 P iris •’ 
Gaston Doin. 30 francs net, each volume. 


These further sections of Pauchet’s work are very similar to former volumes. They 
contain a miscellaneous collection of operations performed by the author, and are 
illustrated by somewhat diagrammatic drawings of the appearances seen by the 
artist during the actual course of the operations. In Vol. VII the first tuo clumtcrs 
are ivritten by other surgeons : the treatment of facial wrinkles by Virenque, and 
the technique of staphylorrhaphy by Victor Veau. The obliteration of the wrinkles 
of age by surgery will not appeal to Englishmen, but the ehapter on eleft palate is 
interesting, as some ingenious instruments and suturing methods are advocated. 
It is recommended to suture the palate before the end of the first year unless the 
cleft is very wide. Pauchet -writes a clear description of an extensive operation 
for a malignant thyroid, after which the non-operative treatment of fractures of 
the upper extremity is dealt with. Some of the methods differ from ours, but they 
always appear logical, though the apparatus seems rather cumbersome on occasion. 
The author recommends leaving the head of the humerus in its dislocated position 
when a fracture of the anatomical neck occurs in association with a dislocation of 
the shoulder. 

It is not surprising to find Pauchet returning again to the subject of gastric 
surgery both here and in Vol. VIII. Much of the ulcer surgery is dealt with in 
former volumes, but cancer of the stomach is more fully described than elsewhere. 
Fifty per cent of the cases coming to him are. suitable for surgery. The mortality 
after operations for cancer of the stomach is 20 per cent, but 10 per cent live more 
than ten years. At the end of Vol. VII is ra-ther an original way of treating a 
perforated duodenal ulcer. In Vol. VIII methods of skin-grafting are described. 
There is a good chapter on goitre surgery, with remarks on the use of X rays in treat- 
ment. Salivary fistulae, umbilical hernia, undescended testicle, and excision of tiie 
colon form short sections. The operation for intestinal obstruction seems to require 
too much exposure of the Intestine, and too much manipulation, to be entirely 
satisfactory. Excision of cancer of the prostate forms a very interesting chapter 
and is well worth perusal. 

This atlas of surgical operations is unique. The illustrations are wonderfully 
clear. The author’s activities are many-sided, and surgery in his hands is evidently 
pushed to its limits. The books form an extraordinary record of one man’s work. 


Traitement des Fractures et Luxations des Membres. By Jacques Leveue, Oiir. 
des Hopitaux de Paris, and Cii. Girode, P. Morxard, and Raoul JIoxou, Cliels de 
Clinique a la Faculte de Medecine de Paris. IVith a Preface by Professor Pininu: 
Delbet. Crown 8vo. Pp. 404, wijh 247 illustrations. Paris: Masson et Cie. It. 25. 


This is an interesting and valuable book, because, emanating from a group of 
younger Paris surgeons, and inspired by the idea of Delbet’s master mind, it may 
be taken as a fair representation of the French hospital practice. 

It is divided into two parts. The first deals with non-operative metliods, 
manipulation, splinting, and after-care. The details of the airparatus used 
from those we are accustomed to, though the main principles are the same. Delbet .s 
traction apparatus for fractured femur is given great prominence, 'lo us it seems 
difficult to believe that this apparatus can give any precision, and it must reipure 
much experience before it can be used safely. 

The second portion of the book is devoted to the open operations for frae uris. 
In it the teaching and practice of Lambotte is followed closely. The various me loi 
of Parham’s bands alone and with plates are also given some prominence. .Apparen . 
the Freneh surgeons are entirely satisfied with the metallic fixation of broken 'o 
They appear to be almost unaware of the use of bone nails, screws, pegs, or gr* ■ • 
For example, in fracture of the neck of the femur a long carpenter’s screw '■‘i ‘“-I' ’ 

whereas the bone nail, which gives a firmer fixation and \ model 

tissues, is ignored. The book, in regard both to text and illustratio . , • 

of brevity and clearness. 
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Praktikum der Chirurgie. Bv Professor Dr. O. Xordji.vnx. Third edition. Royal Svo. 

Pp. 70G, witli many illustrations. 1925. Berlin : Urban and Schwarzenberg, Sewed, 

II. 33 ; bound, M. 37-50. 

This is a large book of a kind a little different from any we liave in this countrj-. 
The author (foes not give systematic accounts of the different diseases, but confines 
himself to accounts of the clinical features and diagnostic diinculties met with at the 
bedside. Treatment which is ordinarily carried out by residents, and emergency 
operations, are fully described, but other major operating is indicated only. It is 
interesting to note that defibrinated blood is used as often as citrated blood for trans- 
fusion. IVe observe that ;Murphy's drip method of proctoclysis is referred to as 
Katzenstein's, and the procedure described ignores Murphy's insistence on the fact 
that the conducting tube should be unobstructed by any clamp. In the section on 
appendicitis the author rightly, we think, recommends that, in general, drainage 
only of a localized abscess should be done. IVith regard to the habit of closure of 
the abdomen ivhen diffuse peritonitis is present, he adopts an attitude of caution, 
believing that it should not be done as a routine, but only in carefully-selected 
cases. Cholecystectomy is performed from the fundus towards the neck, a method 
which has a good deal in its favour. After any laparotomy, if signs of diffuse peri- 
toneal infection occur, Xordmann says that any treatment may be carried out except 
re-laparotomy, which is invariably followed by death. .-Mtogether the book seems 
a reliable guide for the student and emergency surgeon. 


Dlagnostik init Pi-eiem Auge. By Dr. Edu.vkd Weisz. Foreword by Professor Dr. 

FaiEDnicii IvR.vus. Second edition. Royal Svo. Pp. 178, illustrated. 1925. Berlin : 

Urban and Schwarzenberg. Unbound, M. 7-20 ; bound, M. S-70. 

Tins is a monograph of ITS pages which might easUy have been compressed into a 
smaller compass. It deals solely with a method of diagnosis called ectoscopy, which 
consists in the careful observation of the respiratory movements that can be seen 
in the incercostal spaces, neck, and abdomen. Several ways of carrying it out are 
described : inspection in quiet breathing, inspection on quicker but not deep 
lireathing, the speech and snilfing phenomena. There is no doubt that the author 
has done a service by calling attention to the necessity for accurate observation, 
which indeed all the older clinicians insisted on ; but whether this method is or will 
be of great use may be doubted. He affirms that the eye becomes skilful with 
training, and can observe slight movements which at first were undetectable, that 
the lower limits of the lungs can be seen, and that help is gained in many thoracic 
conditions and in some abdominal diseases. It is careful and interesting work, the 
Morth of which only a trial can demonstrate. 


ethods In Surgery. By Gloveh H. Copoer, M.D., Instructor in Surgery, IVasliington 
Lnivcrsity Scliool of Jlcdicine ; Clinical .Assistant to Barnes Hospital ; Surgeon to the 
oa.shiiigton University Dispensary and St. Louis City Hospital. Crown Svo. Pp. 232. 
l‘J2o. London : Henry Kinipton. 14s. net. 

I n IS book is a guide for house surgeons, more particularly those worldng in three 
ashington hospitals. Its interest lies in the insight it gives into the organization 
Ikispitals, especially the arrangements for the keeping or consultation of 
c inieal notes, for obtaining radiographic, chemical, and other examinations, and the 
Us ruetions given to the residents. Some of these latter appear strange to us, as, 
or sample, the admonition not to wear their hats in the laboratories and not to 
tl'c patients. The different diets classified according to their calorific 
The direetions given for pre- and post-operative treatment are 
er lacking in detail. There is nothing very striking about the book. 


Guys Hospital Reports. Vol. LXXA', Xo. 3 . .Inly 1925. Edited bv Autiiur F. Hurst 

liim' London : AVakley & Son (1912) Ltd. .Annual subscripl 

II, net ; Miiglc luciubers, 12s. Gd. net. * 

C'mdderinl'^.’i*^ (lu.v's Hospital continue to maintain their interest, which is remarkable 
ng me very large number of medical journals that are published throughout 
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TiJj^ a te:ct-bool: on openitive -.xrEery- sln-nar no tLose published in most languattcs. 

it :s a paper-covered joooln wrrtten m Geman. and does not contain any specially 
ne'.v matter- it doe-s not appear -mere no oormnend itself to the English reader. 


ScriLti madiei in Cmvrs di Anvania CEr:=. In two volumes. Roy-al 8vo. Pp. 750 and 

Tij. illustrated. ItfAj. Bodogna; Liednio Canneili. Each, Lire 20. 

VoLL'.'iJts XJI and XIII of tne J'.uU'iu Arduzes of SiiTgeru are devoted to contribu- 
tions from a g-reat n'ii.nber — more than a hundred — of Italian surgeons, as a tribute 
to the '-vori: and teaching of .Antonio Carle, ilany of the most famous names in 
contemporarv Italian surgery are included, and the 1500 pages together give a bril- 
liarrt picture of their present-day acidvittes. Xot all the articles are of great 
imjoortance ; soiije are little more than careful records of remarkable cases ; some 
of the more imj^ortant are not entirely nerv — for example, the beautifully illustrated 
report of his experimental -.vork on acute pancreatitis by Calzavara ; but as a whole 
it is a splendid -.vitne-ss. by pupils and friends, of the e^eem in which Carle's thirty 
years of teaching is held. 

It is impossible to review, even cnrsorily, more than a fraction of the contents. 
Professor Donati contributes to the study of traumatic shock an experimental 
investigation into the method of action of toxic substances derived from contused 
tissues. Lattes throws doubt on the limitation of blood-groups to four. There are 
.several studies of grafts of formalin-nxed tissues. Professor Purpura^ writes on 
blastomyco-is. Of t'.vo or three papers on echinococcus, one, Xassetti s, suggests 
a method of treating the cyst wall si mila r to Matas* treatment of aneuiysm. Palmieri 
describes a method of indirect X-ray irradiation which penrnts ’cross-fire’ attac' 
from a .single .source. There are reports of investigations into the presence o 
organisms in the bone medulla of simple fractures, and in the epiphyses (h ion an 
Llfreduzzi ). Cranial and cerebral surgery are represented by, among others, 13u a ini 
and -Solaro. Hertolotti prints some beautiful radiograms of 
tumours, Torraca records a case of total necrosis of the mandible, and de Gae a 
discusses the operative treatment of ankylosis of the jaw. r . 4 - i qnd 

In the .second volume Parlaveccliio indicates the techmque of padia 
cwnplete resec-tion of the sternum ; .Anzilotti deals with the cure of ron 
hstulie, insisting tliat complete liberation of the lung from the chest wall is 
(juu mu of .success. Vespignani, who writes on the direct imprint of the e 
arcade on the .stomach, and its importance in reading opaque-meal 
i.s not very' cfjxiviiieing. Costatini figures a plastic method of overcomi^' 
eiiltles enc<runtere<l in excising gastric ulcers near the cardia. Gastric “"E 
peptic ulcers are the .subjec-ts of half a dozen papers ; the biliary " j^ienti 

of another group ; in the renal field, amongst others, Stropeni describes exi ^ 
on the iiilluence of decapsulation on the renal circulation. Muscatello re 
said to be the first, of inveterate horizontal luxation of the ^ fiiilure 

records a ease of periarterial sy'mpatheetomy of the posterior t'P'p P f„,]iiu(iiiL' 
of a similar operation on the femoral ; Scalone (in Vol. I) several 

/'or this ojreration ; liis diagrams are, to say* the least, optimistic, t le 
useful orlhopaidic contributions. Professor 

'J'he standard of the work is high, and the field covered vast, 
must indeed led him.sdf honoured. 
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Peritoniti acute. Bv Dott. V. Puccixelm. Preface by Professor R.vpi'.uiLE B.vstian'elli. 

Imperial Svo. Pp. 2S1, illustrated. 1924. Bologna : Licinio Cappelli. Lire 35. 

Tins book is honoured by a preface from the pen of Professor Bastianelli, a full 
record of whose cases from 1900 to 1023 appears in tiic second part. 

The first part, 92 pages, is devoted to a review of recently expressed views from 
all sources on the physiology, pathogeny, histology (well illustrated by photomicro- 
graphs and drawings from the author’s specimens), pathology, symptomatology, 
prognosis, and treatment of peritonitis in its various forms. There is also a short 
section describing new experiments on absorption from the peritoneal cavity. 

Tlie second, statistical, part is of course valuable, for it contains short notes of 
1005 operation cases, of which 484 were due to war wounds. Peritonitis due to 
perforation of the appendix shows a mortality of 27-4 per cent ; but it must be 
remembered that cases as far back as 1900 are included, and that patients still 
arrive at hospital much too late. Professor Bastianelli deplores the ill success of all 
his efforts to educate the public and the profession in the supreme importance of 
promptitude in resorting to operation. Perforated peptic ulcer, mortality 37 per 
rent ; typhoid perforation, 73 per cent : perforation of tuberculous ulcer, C3 per cent ; 
‘diplococcaP peritonitis, 5 out of 7 cases ; puerperal peritonitis, .54 per cent ; gyneco- 
logical, i.e., chiefl}- salpingitis, 29 per cent : this gives a total mortality of 42 per 
cent in 412 consecutive eases of peritonitis other than that due to wounds. 

Tlie third section of the hook, more than si.xty pages, is der'oted to bibliography. 


Operative Siwgery. By .1. Shelto-v Hojislev, M.D., F..4.C.S., .\ttending Surgeon, St. 
EUrabeth s Hospital, Richmond, Va. Second edition. Imperial Svo. Pp. 77 1, with 
GGG illustrations. 1024. London : Henry Ivinipton. 52s. Gd. net. 

lnE fn-st edition of this work appeared in 1021, so that the need for a second within 
three j-ears spealcs well for its popularity. .As pointed out in the preface of the first 
edition, the author does not intend that the book should cover the whole field of 
operative surgery. Tile operations which are described are those which he is in the 
laait of performing, or are those which he considers to be best suited to the condition 
needing surgical interference. 

mip V present edition is the inclusion of interesting new 

text'} "’liieh, so far as the author is aware, have not hitherto appeared in either 
Stork ''monograph. These operations are : the lymphaticostomy of Costain, 

brdiT?!-' innervating paralysed muscles, Finney’s pylorectomy, 

oneritiVi ? lobectomy, Cutler’s valvotoiny for mitral stenosis, the 
metl'inff ' e Brown for angina pectoris, Frazier’s chordotoniy, and Kerr’s 

•uid , ®t|"‘''l resection. .All of these operations are carefuUv described, 

a valuable addition to the book. 

of brought thorouglily up to date, and maintains the high grade 

of its n edition. We can cordiallj' recommend a perusal 

nictbod^'^f desirous of acquainting themselves with the best 

“‘oiiimis of .American operative surgery. 


IKw.n, un,/ urinaire et de LApparell genital de I’Homme. By Pierbe 
1921. l> iru .’ Sixth edition. Crown Svo. Pp. 284, with 310 illustrations. 

'''■ns book 

"■e Pro.vi-etoerof Teclmique operatoire ; it is the work of 

operative .surpcrv of iledicme of Paris, and represents their teaching of 

to tile ;ju) ilitistrit; pages and is a miracle of conciseness ; in addition 

performed on the 14 excellent description of the operations commonly 

le'iiele— and tlm I, ureter, the bladder and prostate, the urethra, and the 

‘"■■''ddimis are i, one's pocket. The mmierous 

in some case.s t'l 4. “od not only show the various operations, hut 

''one. ami are i r.-.i i **1 oO'^tomy of the parts concerned ; tliej- are extremelv well 
•i re.il help to the understanding of the te.xrt. 
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As the work is intended to be a handbook for a coui'se of operative snr«erv tliere 
is no clinical information, but as a manual of surgical technique for a special dep ut- 
ment of surgery it is very good, and we can recommend it to our readers. 


La Seorezione gastrica. By Dott. Antonio Cishnata. Royal 8vo. Pp. 2i7 illustr ilpd 

1925. Bologna : Lieinio Cappelli. Lire 35. uiusu.ucu. 

The admirable series of monographs published by the firm of Lieinio Capiielli at 
Bologiia deserves special mention for its excellent typography, the high standard 
of its illustrations, and its freedom from errata, as well as for the eharacter of the 
work itself. This volume is a good example of the work being done in the Italian 
universities. In the main it is a record of a large series of experiments on dogs, in 
continuation and confirmation of the work of Heidenhain and of Pawlow, whTch is 
described and discussed, together with other work on the same subjeet, in the first 
section of the book. The author gives a full account of his method of making a 
small attached but separate stomach for investigation of the secretions, and of the 
very numerous experiments conducted. 

Among the results he observes are the following : a direct relation between 
the percentage of water in the food and the quantity of juice ; a direct relation 
between quantity of succus and period of latency ; the period of maximum secre- 
tion and the duration of secretion vary with the type of food ; water, by itself, 
stimulates a flow, but it is scanty and of brief duration ; the degree of acidity 
corresponds to velocity of secretion, not to type of food ; peptic value corresponds 
to the type of ingesta. 

He concludes that the process of secretion considered as a whole is an adajita- 
tion of glandular activity to the qualities of the food ; that most foods contain in 
some degree chemical stimulants of secretion, which are developed in the earliest 
stage of digestion ; the first flow of juice necessary to start their production is 
occasioned by psychic reflex — appetite, in fact — and. perhaps by water itself. The 
pyschic reflex reaches the stomach by the vagi ; the subsequent chemical stimulus, 
equally ‘nervous’, acts, however, directly on the plexuses in the stomach walls. 
Fats inhibit chemical stimidi. Acidity does not vary directly with different foods ; 
the degree is determined by the amount of neutralizing mucus, and that deiJcnds 
on the rate of flow of succus ; ‘hj'peracidity’ merely means a not-yet-neutralizcd 
succus, a failure of equilibrium. It is extremely doubtful if succus secretion is in 
any way influenced by substances reaching the cells by the blood. There is a 
bibliography. 


Megacolon congenito. By Professor Gualfardo Tonnini. Imperial 8vo. I’p. -tt 
illustrated. 1924. Bologna : Lieinio Cappelli. Lire 20. 

This monograph covers the whole history and literature of Hirsch.sprung s disc.isc 
and its allied conditions. It gives a resume of 03 cases from Italian pidnieations 
besides details of a personal case. It suffers, like so many similar Italian loo 
from a plethora of diverse descriptions and opinions, amid which it is dillicu ^ o 
discover what are the author’s own conclusions; there is evident reliic .ince^^ 
assess the value of the diverse views. Probably the truth is that congem a 
colon is not one condition but many ; and if this book contributes, as i •’j ’ 
to their disentanglement and discrimination, it may be possible to s .uk ‘ ' 

treatment. Very little is said here, except in the author’s own case *'cpo ’ ‘ 
radiological investigation, yet the condition is pre-eminently one deal 

the passage of an opaque meal and the flow of an enema ought f,‘,r 

as to the site and character of the ‘obstruction’, and give valuable ii ‘ 
determining the type of operative treatment best adapted to cure, 
extensive bibliography. 
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charity, to which they are attached, and being thereby enabled to order tlic 
costly appliances at present in use. 

‘ Persons living at a distance from large towns, rarely receive profes- 
sional assistance, as the one thing supposed to be needful caimot be obtained 
at home. This has induced me to describe such details, as will enable tlie 
surgeon to treat his cases at home, with no more mechanical assistance than 
can be rendered by the village blacksmith and saddler, and the poorer class 
of sufferers will, at a small cost, be assisted as effectuallj^ as the ivcalthicr 
classes. 

“ We will suppose the patient, a boy of about 10 years of age, having 
been e.xamined, and the affection diagnosed as disease of the right hip joint, 
the surgeon [then)* proceeds to measure him for the instrument {suitable for 
a case in the early stage). He requests the patient to stand on the left limb 
(the one supposed to be sound), and then places under the sole of the right 
foot a block or a book, one inch thick, telling him to rest the foot of the 
affected limb on it. If the spine is then straight he is ready to have the 
contour of the sound limb {and portion of the trunk) taken. If the spine is 
not of normal line, then add another block, or several blocks, {if considered 


necessary) until the unsound limb is raised sufficiently to allow the s])inc to 
resume its natural condition. Now take a long flat piece of malleable iron, 
one inch by a quarter for an adult, and three quarters of an inch by a (juartcr 
{three sixteenths) for children, and long enough to extend from the lower angle 
of the shoulder blade, in a perpendicular line downwards over the lumbar 
region, across the pelvis slightly external {but close) to the posterior superior 


spinous process of ilium, and the prominence of the buttock, along the course 
of the sciatic nerve to a point slightly internal to the centre of the extremity 
of the calf of the leg. The iron must be carefully modelled to this track, to 
avoid excoriations which would otherwise trouble the patient during treat- 
ment. {In neglected and extreme deformities, under such conditions, the model 
is taken from the deformed limb, and, as the muscles relax the appliance is 
altered by aid of the wrenches. The lumbar portion of the upright must be invar- 
iably almost a plane surface, rotated on its axis more or less in propoition to 
the plwnpness of the patient.) This iron forms the upright portion. It is also 
very necessar}'^ that this ujnught should come below the knee, to enable the 
surgeon to fix this joint, otherwise the patient would flex the knee, and rising 
the leg as a lever, would strain the hip-joint. Then measure round the eliest, 
a little below the axilla, deducting, in the case of an adult, three {four) ine ics 
from the chest circumference. This latter will be the measure lor the 
cross piece, which is made from a piece of hoop iron, one and a half me i >> 
one eighth of an inch. The hoop iron is firmly jointed with a rivet to t le op 
of the upright. At one third of its length from the end next to tlie t 
side is the upper ring modelled to the outline of the trunk, whicli is 
shape. It is important to give the upper crescent this oval shape, ot leru 
the machine will rotate from its position behind the body, also ^ 

the limb will occur. Another strap of hoop metal five } ka 

quarters) of an inch by one eighth of an inch, and m length ha ( a 


* The words here printed in italies appear in the second lint not 


, the first eiiitioa. 
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the circumference of tlie thigh, is fastened to the upright, at a position from 
one to two inches below the fold of the buttock, according to the age of the 
patient, then another piece of metal of like strength, equal to half the circum- 
ference of the leg at the calf, is firmly rivetted to the lower extiemitj'^ of the 
upright. The points of junction of the cross pieces with the upright should 
be out of centre. The short portion 
of the top half circle is next to the 
diseased side (icith a space inter- 
i'ciiiiia), while the long portion 
must be closely fitted to the sound 
side. In my earlier experience the 
upper crescent (a second crescent) 
embraced the pelvis instead of the 
chest, but I found it very in- 
efficient, difficult of application and 
painful to wear. [If the machine 
should tend to rotate front the 
diseased side, then daily contract 
the long King of the crescents, and 
expand the short ones ; or should 
it tend ioK'ards the spine TOO 
FAR, then reverse this manipula- 
tion until the appliance becomes 
•‘•ct in the correct position. In 


applyiii 


g an instrument -Kith tico 



uprights, care should be taken to 
measure the distance beticeen the tip 
of right and left posterior spinous 
processes, and then to set the up- 
rights parallel and apart, one inch 
more than such measurement, or it 
cannot be tolerated by the patient. 

'IhetKo uprights should be connected 
% a crossbar, ivhen practicable. 

Khich is not possible K-hen the double 
instrument is used for reduction of 
deformities; this crossbar ichen used. 

.lill be found imefulfor the attendant 
to grasp in nursing. This appli- 
ance, Kith hco uprights, is indispens- 
able Khcn both joints are affected, 
and if the patient or his friends do 
not object. Kill be J'ound easier of 
applintiion, and therefore of more certain efficacy, even in cases zchere only one 
aiticulation is affected.) 

llie instrument is now ready to be padded and covered by the saddler 
'I'.f'' '^;'^il leather. {The instrument is noic ready to be padded and covered, 
a Jormcr is conveniently done zeith boiler felt [No. 1 thickness,) zvhich should 


,1 

Fig. 404. — Thomas hip splint. 

Reproduced from DUeases of the Hip, Knee 
and Anhlc-joint-ty by Hugh O'ven Thomas, 
Liverpool, 1875. 
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not be used in more than a single layer ; the latter is done by a saddler ivith basil 
leather. 1 recommend this quality of leather as it never becomes offensive icith 
the patient's secretions, &c., which is the case with chamois leather so frequently 
used in the construction of surgical appliances.) 

“ However correctly it may have been modelled, it will often occur that 
some slight alteration will be demanded, when it comes to be applied to the 
patient, either on the first day, or at some period during the progress of the 
case, or the case may be one of long duration, uncontrolled, and consequently 
be attended with much deformity, then the surgeon may have weekly to 
alter the curves &c. of the applianee. To enable him to do this, I have 
devised and used a set of insti-uments and wrenches. By the aid of these 
the surgeon is always independent of any mechanical (cutler, &c.) aid until 
the case has terminated, or he may remodel an old appliance to use again. 
The patient being plaeed in the machine, a strap and buckle close the upper 
circle round the chest, and the limb is bound with llannel from the calf up- 
wards, beyond the small creseent as is shown in Fig. [-104].” 

“ When applied correctly the long portion of the upper crescent should 
be close to the trunk {and should exercise some pressure on the sound side,) the 
short portion a little space from the trunk. This is necessary to hinder 
rotation of the instrument, and the upright stem should have a perceptible 
rotation outwards, and be fitted so that it passes to the inner side of the 
popliteal space ; this will avoid rotation inwards of the limb, a defect 
easily avoided by attending to these details. 

“ {Should the instrument rotate towards the diseased side, and so become 
a side splint, the surgeon shoidd contract the longest wing of the upper crescent 
and expand the shorter one ; or if the instrument does not rotate, yet the stem is 
not over the prominence of the buttock and well behind the thigh, then the upright 
requires more twisting.) 

“ it is advisable that the sufferer should be confined to bed for a short 
period, at the commencement of the treatment, until the night pains and 
disturbed sleep have eeased. This is the first stage of the mechanical treat- 
ment. {It is preferable to place the patient in a soft bed, during the first stage, 
rather than on a mattrass, which is objectionable granting that the surgeon has 
not selected the iron of too slight proportion, an error I notice many are inclimd 


to commit. 

“ The hip appliance if not moulded by the surgeon so as to remain contin- 
ually behind the truiik, and pamless to wear, then it requires more of the surgeon s 
skill and perseverance, or it would be useless to the patient. A few minutes oj 
interruption is as great an evil as so many days, and would not be unintenup u 
rest, which is so essential to success. . . 

“ It is very advisable that the sufferer should be confined to bed for a P‘^‘^ ’ 
at the commencement of the treatment. This preliminary reclination, 
never noticed to injure the general health, but invariably improves the pa ten s 
condition, and shortens the acute stage. During the first stage of the 
treatment, the surgeon being satisfied that suppuration has been aioi e , 

permits the patient to proceed on to the second stage.) . . 

“ Next comes the second stage. The patient is allowed to go about Mt 

the assistance of crutches, the frame continued, and an iron pa en 
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four inches in depth) placed undei' the shoe of the sound limb. This must be 
continued until the limb is well ati-ophied, around the great trochanter {the 
outline of lehich should be more discernable than that of the sound side.) 

“ We now come to the third stage. The patient takes off the frame- 
work in bed, and replaces it during the da3% still using the crutch and patten 
for a certain period. 


■■ We now arrive at the fourth stage. The patient discards totalh’’ the 
frame, and uses the crutch and patten onh'. These he sets aside after the 
surgeon is well satisfied of the permanence of the cure. If the case does not 
progress to the surgeon's satisfaction, some of these stages must be prolonged. 

“ The weight of the limb is equal to reducing anj' angular deformitj' of 
the lower extremitj'^ (not resulting from true anchylosis), and capable also, in 
a slight degree, of diminishing anj’’ shortening, should absorption of the head 
of the bone occur, — provided a suitable mechanical arrangement is applied 
(and continued during a sufficient length of time). 

“ The splint ought to be applied at once, whatever the stage of the 
disease. Forcible flexion, extension, tenotom}% or chloroform &c., are to 
be avoided as injurious (unnecessary). In the presence of this method, these 
operations are objectionable (undesirable), though the}’' were essential at one 
time. Even should the deformit}’’ be an extreme one, no violence must be 
attempted ; the limb must be genth’’ persuaded to come back from the 
erring position, and as the limb assents, the wi-enches should be used to alter 
the hip mstrument towards the normal lines.” 
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CHORIONIC CARCINOMA IN THE TESTICLE: 

WITH A REPORT OF A NEW CASE. 

By R. M. HANDFIELD-JONES, London-. 

HISTORICAL SUMMARY. 

The first recorded case of chorionic carcinoma in the uterus came from 
Sanger in 1889, followed independentlj’^ by Pfeiffer in 1890. In view of the 
latter article, Chiari revised some of his pi-evious cases and brought tliem into 
line with this new tumour. All these observers considered their specimens to 
be decidual sarcomata; but in 1895 Marchand first recognized their epithelial 
origin, and although he at first regarded the syncytium as maternal, he 
recognized later that it was of fcetal origin also. 

To French pathologists belongs the honour of recognizing similar struc- 
tures in the testicle, for in 1878 Malassez and Monod^^ reported a case, 
followed in 1898 by Carnot and Marie,® and in 1900 by Copter.” In these 
cases the tissue attracting particular attention was the multimicleate giant- 
celled masses. They noticed the intimate relationship of these masses to the 
blood-vessels, and described the vacuolation with blood-corpuscles in the 
spaces. Though other cells were seen and described, little attention seems 
to have been paid them, and the tumour was considered to be of vaso- 
formative nature, and named the ‘sarcome angioplastique’. Early in 1900 
Wlassow’® added four cases, and, reading his description in the light of 
modern knowledge, their classification as chorionic carcinoma presents no 
difficulty. In one of his cases the splenic metastases showed syncytium with 
ciliated borders, and in two of his cases typical areas of epiblastic and meso- 
blastic derivatives (cartilage, muscle, and squamous epithelium) were louncl, 
b\it because he could recognize no hypoblastic structure he refused to accept 
their teratomatous origin. Although he realized the close similarity between 
his cases and the chorionic carcinoma of the female, yet he failed to proceed 
to the logical conclusion, instead of which he named them ‘epithelioina 
syncyomatodes testieuli’. It was with the ground thus well prepared loi 
liim, that Schlagenhaufer,®® in 1902, finally placed these cases on a linn 
foundation. He pointed out the many features of these growths which 
exactly coincided with those seen in the uterine tumours, and going lurther 
maintained that they were all derivatives of a teratoma. He belie\ed that 
such a teratoma contained rudimentary foetal membranes which were resi)on- 
sible for the development of the chorionic carcinoma. This argument sccni'. 
unfounded, and in later j^ears Pick'*®"®® has demonstrated its origin horn a 
neuro-epithelial tube, and R. T. Frank*® from an epithelial-lined cyst. - 
tireless, Schlagenhaufer’s main contentions remain unquestioned to-c a> . aiu 
that the resemblance of these tumours to the female type is more lan a 
superficial one is proved bj- the fact that in three recorded cases ^ 

the breast -with colostrum secretion was a noticeable featuie ( oo 'c, 
Warthin” and Gabarini^’). 
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Fig. 405. — Chorionic carcinoma of the 
testicle. One lialf of the testicle of the 
case reported. The body of the testicle is 
replaced completely by crowth. The epi* 
didyniis is nonual. TJie cord is not infil- 
trated, but is enlarged from vascular 
hypertrophy’. In the lower part of the 
growth is an area of blood clot, and it is 
around this that the best histological pre- 
parations of chorionic carcinoma have 
been obtained, (x i|.) 




IiG. lOtt. — Secondary growths in the lun:j. This speciinen is Xo. 7o4a in the West- 
nan^ior Ho.-pital ^Iu^^.‘um. The appearances are so exactly similar to th.c lungs of the 
amjior s own ca>o that the latter were not dmwn. Many of the no<lules an* seen to l>e 
^ypawl plum-coloured area'*, bvit in addition there arc pinkish growths not infrequentlv 
in nudiiplo uioia-stoscs, (xj.) 



608 THE BRITISH JOURNAL OF SURGERY 

THE NAKED-EYE APPEARANCE. 

The appearance will depend upon the amount of ordinary teratomatous 
structure present. If in any recognizable quantity it will present the typical 
picture with small cysts, areas of blue translucent cartilage, and so on. The 
area of chorionic carcinoma looks more like blood-clot than anythiim else. 
Plum-coloured areas .are seen, practically homogeneous throughout, save for 
small, white, friable areas of necrosis. In my specimen {Fig. 405) the general 
appearance is that of a teratoma, but there is one area of blood-clot around 
which the best microscopic parts of the chorionic growth are to be found. 
In the fine specimen in the Westminster Hospital Museum the whole testicle 
is replaced by the reddish, plum-coloured growth, with a few strands of fibrous 
tissue. The metastases usually present the same red areas, but occasionally 
{Fig. 406) they are not stained with blood, and are then white homogeneous 
nodules. 


THE MICROSCOPIC FINDINGS. 


It is necessary to insist that the diagnosis of chorionic carcinoma depends 
upoir the recognition of certain definite histological characteristics. There 
are several cases in the literature described as chorionic growths on quite 
inadequate grounds ; there are prepai'ations which arouse suspicion, but in 
which conclusive evidence is lacking. Again, of recent years certain observers, 
notably in France, have suggested that the diagnosis can be made in the 
presence of only one of the recognized elements of these chorionic growths. 
In the event, these cases may be regarded with suspicion, but no proof is 
present, and a confident diagnosis has no foundation. It seems desirable 
that the appearances in the testicle should be restated, for in no other organ 
does such unfortunate confusion exist as to the classification of malignant 
growths, and the issue can only be further confused if unwarrantable sub- 
divisions of the chorionic carcinoma are allowed to creep in. 

Marchand®®"^® has described two forms, the typical and the atypical, and 
he can hardly be improved upon. The following is the translation from 
R. T. Frank’s^® most admirable paper : — 


“ In the typical group the characteristics of the ehorionic epithelium, which 
appears in the first stage of gestation, are represented with few or no variations. 
They show well-developed continuous syncytial masses of irregular midtinucleatcd 
strands and branching protoplasmic buds, and with a more or less i 

ground work of numerous transparent polyhedral cells of the nature of the Zcllseluc i 
(viz., Langhans’, cells). 

“ In the atypical group, nearly ever3m’here the epithelium has lost its peculiar 
normal grouping, and occurs only in isolated cells which maj' be of various nrnis. 
The cell masses which form the surface and inner layers of the decidua basa 
hydatidiform mole may be taken as an example or pattern of these forms. >^e 
cells rarely show the habitus of the delicate transparent, membranous, am 
sharj)ly circumscribed Zellschicht element with regular oval nuclei, frequen 
and glycogenic cell protoplasm. More often they are compact, more ‘ 

and very irregularly shaped cells, with nuclei varying greatlj" m . ■ -jj,, 

attaining enormous proportions and showing intense and often eqm • ‘ " 

properties, which allow the recognition of their syncytial f-„l niasu.-s 

may form multinuclear aggregates, but in many cases no large > J 
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The elements found in chori- 
onic carcinoma ■will be here 
briefly described. They are : 
(1) The sjiicytium ; (2) 2'hc 

Langhans" cells ; (3) The chori- 
onic -ii-andering cells ; (4) Masses 
of blood and fibrin. 

1. The Syncytium. — This 
consists of multinucleated proto- 
plasmic masses of varying shape 
and size, and is often seen send- 
ing branching processes out into 
the surrounding tissues. The 
protoplasm stains deeply and is 
frequently vacuolated, red blood- 
cells often being seen in the 
vacuoles. In very well-fixed 
preparations the protoplasm 
takes on a greenish tinge with 
van Gieson stain, and the tint 
'vith hicmatoxylin and eosin is 
characteristic. The border of 



Fig. 407. — Drawincr from Bonney’s article showing 
the appearances of what Marchand would classify as a 
‘ typical’ chorionic carcinoma. (Copied by kind per* 
mission from Mr. V. Bonney.) 



these masses is said to 
be ciliated — the stereo- 
cilia or Biirstenauni 
- — but these are not 
true cilia. Under the 
high power the proto- 
plasm often presents a 
foamy appearance, but 
this is believed to be 
due to commencing de- 
generation. The nuclei, 
of which there may 
be large numbers, are 
small, oval, and stain 
deeply and uniformly ; 
but occasionally large 
spherical nuclei are 
seen which stain less 
deeplj', have a definite 
nucleolus, and a well- 
marked chromatin net- 
work. Others again 
have no nucleolus, no 
chromatin network, but 
a series of chromatic 



610 THE BEITISH JOUEHAL OE SUEGEEY 


points. ^Multiplication is by direct division, and karyokinetic figures arc 
never seen. 

Syncytium has an intimate relationship to blood capillaries, and in niaiiv 
sections vascular channels may be seen in the process of erosion bj" the 
cytial masses. This results in large areas of blood extravasation as more 
and more blood-spaces are opened up. (Figs. -tOT— 110.) 

2. The Langhans’ Cells. — These are medium-sized polygonal cells witli 
single nuclei. The cytoplasm is less dense than that of the syncytium, and 
generally presents a fairlj'^ clear appearance. It is verj'^ finely gi-anular, has a 
wide resticulum, and does not stain deeply. The cell outline is well defined and 
sharp, but when present in bulk they show signs of pressure. The nuclei 
are larger than those of the syncytium and have a well-marked chromatin 
network with one or two nucleoli which stain well with nuclear stains. Jlulti- 
plication is by indirect division, and karyokinetic figures are quite commonly 
seen. Fresh preijarations sometimes when stained with Sudan III show the 
presence of fat, and special methods have proved that glycogen is sometimes 
found in these tumours. These Langhans’ cells vary considerably in their 
arrangement, at times appearing as masses of cells mimicking a carcinoma 
simplex, at others lining tubules, cj'stic spaces, or papillary tufts. 

3. The Chorionic Wandering Ceils. — These seem to be a compromise 
between the two previous types. They may be mono- or multinucleated. If 
the former they are larger than the Langhans’ cells, and if the latter they are 
smaller than the syncytial masses. Again, their cytoplasm stains more deeply 
than the Langhans’ cells and less than the syncytium. The nuclei have a 
well-marked nuclear membrane, one or tu’o nucleoli, and a deeply staining 
chromatic network. Division may be by direct or indirect methods, and 
according to Teacher both forms may occur in the same tumour. In the 
uterus these cells occur in advance of the growing edge of the main growths, 
and according to some authors they — rather than the syncytium — are respon- 
sible for the erosion of the blood-vessels. The exact nature and origin of 
these cells are quite unknown. 

4. Blood and Fibrin. — In every chorionic carcinoma there are large areas 
of blood-cells in various stages of degeneration, tumour-cells dead or dying, 
and fibrin formation is well marked. In the outermost layers of such areas, 
tumour-cells maj'^ be seen with nuclei and showing fragmentation, pyknosis, 
and other signs of degeneracy. In some specimens this picture predominates 
almost throughout, and only after prolonged search can a reasonably typiea 
area of growth be identified. This picture of masses of blood, fibiin, ant 
necrotic tumour-cells is undoubtedly suggestive of the diagnosis, but it is no 


sufficient, and a typical area must first be seen. ^ 

In the testicle in a very lai’ge majority of the reported cases (see p. 01'). 
teratomatous structures appeai’ed either in the primary growth oi in in 
metastases, and I strongl)’^ incline to the view' that they do not am 
occur in the testicle save as part of a teratoma. Again, exampl^es are ^ 
w'hich follow' exactly !Marchand’s typical form (see Fig. 407, vom ^ n 
Bonne 3 '’’s article; nothing more typical could be needed). 
my tumour is absolutelj' typical. In other cases the arrangeinen is ^ M 
and one or other cell form maj’’ pii’^dominate. In the testic e i 



CHOEIONIC CARCINOMA IN THE TESTICLE 611 


Fig. 409. — Low-power 
drawing from the same 
tumour. The centre ot 
the section contains a 
branching mass of syn- 
cytium, with many small, 
roimd, and darkly stain- 
ing nuclei. Vacuoles of 
varying size are seen 
filled by red blood-cells, 
Tlie granular or foamy 
appearance is well seen. 
At the upper right and 
lower left parts of the 
drawing are Lanchans' 
cells. (Haimatoxylin and 
eoiin.) (X90.)' 




Fig. 410. — A higher 
magnification of the 
upper right-hand edge of 
the symeytium in Fig. 
409. Tlie character of 
the Langhans’ cells is 
more clearly seen. Sev- 
eral mitoses are pres- 
ent. (Hmmatoxylin and 
eosin.) (X 270) 



612 THE BEITISH JOUENAL OF SUEGEEIT 

accejjted that the tendency is for these growths to be extremely atypical 
and in many sections one or other element may alone be represented aiul 
only by tracing direct continuity with a more typieal area can a clear-cut 
diagnosis be given. And this raises a most important question. In such 
areas, where only one element is seen— e.g., a mass of Langhans’ cells simulat- 
ing a carcinoma simplex— is it possible by any histological method to say 
that the tissue in question is definitely of a chorionic character ? Quite 
recently Hartmann and Peyron® have divided chorionic carcinomata in tlie 
testicle into two groups, viz., placentomata, which they describe as typical 
examples, and choriomata, which show no syncytium and only masses of 
Langhans’ cells which by their arrangement mimic a carcinoma simplex. I 
suggest that they have brought forward no acceptable proof that these latter 
consist of Langhans’ cells at all, and I submit once again that this is a 
dangerous doctrine, and liable to lead to a fresh avenue down which we may 
be led into worse mistakes in pathological diagnosis and a still more com- 
plicated classification of malignant disease of the testicle. 

THE METASTASES. 

Chorionic carcinoma gives widespread metastases via the blood-stream, 
and usually this occurs at an early date. AVhen the peculiar character of 
this growth is borne in mind — its intimate relationship with, and erosion of, 
the blood-vessels — its early dissemination is easily understood. The lungs 
invariably are the principal seat of secondary deposits, and later there may 
be a generalized distribution throughout the body. It is usual for the 
secondary nodules to show the same characteristics as the primary tumour, 
but occasionally small deposits are seen free of blood, and are then firm, 
white growths. They commonly show a much more typical histology than 
the parent growth, and in some instances they have settled a doubtful 
diagnosis of the primary tumour. Fig. 408 shows the lung of a case in the 
AVestminster Hospital Museum. 

Though blood-stream dissemination occurs early and in severe degrees, 
this tumour also spreads by the lymphatics, and enlarged glands are com- 
monly seen along the aorta and inferior vena cava near the renal vessels. In 
the case now reported, the lymphatics running into the pelvis parallel to the 
vas deferens were permeated by growth. This f)ath of spread is by no means 
uncommon, as I have shown elsewhere.'^® 

There is one feature of the greatest clinical interest with regard to tliese 
metastastes. Certain cases are recorded of chorionic carcinoma ot the uteius 
in which spontaneous repression of the secondaries has followed the loea 
removal of the primary growth. As far as I am aware, no similar recorr 
exists in the testicular growths. 

THE SITE OF ORIGIN. 

In the early history of this tumour many theories were ad\'anced to 
explain its origin ; since Schlagenhaufer finally demonstrated its c loriomc 
character, the main discussion has centred around the actual 'I* ‘ 

teratoma that is responsible for the trophoblastic tissue. The ^lollov 
briefly summarizes the various theories : (1) Malassez and Alonod rcga 
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it as a vasofactive endothelial sarcoma. {2) Sternberg®® has recently revived 
the endothelial theoiy. (3) Jlonckeberg^® also assigns an endothelial origin to 
the syncytium. (4) Conforti^^ suggests it is a perithelioma. (5) Schlagen- 
haufer®® — from fcetal membranes in a teratoma. (6) Lubarsch — a metaplasia 
of embryonic ectoderm in a teratoma. (7) Pick,'*® Risel,®^ and Frank*® have 
shown it arising from such derivatives of a teratoma as neuro-epithelium, 
cubical and squamous epithelium. 

The generally accepted view is that it arises from some element in a 
teratoma, but that the formation of true fcetal membranes is not necessary\ 
Sehlagenhaufer’s theorj' fails for two reasons : first, no structure in a tera- 
toma testis has ever been described as representing fcetal membranes; and, 
secondly, it is logical to assume that, if such membranes did exist, they' should 
give rise to the same series of tumours that are known in the uterus, viz., the 
benign hydatidiform mole and the perforating hy'datidiform mole, as well as 
the actual chorionic carcinoma. His very interesting theory would therefore 
become established if lydatidiform mole formation could be proved in these 
tumours. Five cases have been claimed as 23roviding this proof by Breuss 
and Schlagenhaufer,®’ Waldever, Silbei'stein and Kanthack and Pigg.®* 
ruese cases are not accepted bj"^ 2 *^thologists as a whole, and Schlagen- 
luuifer’s theory as yet remains unproved. 

The histological descriptions from Pick, Risel, and Frank are similar in 
tliat chorionic carcinoma has been seen in continuity' with the lining mem- 
brane of certain cy'sts. In one case it was a neuro-epithelial tube, and in the 
other two cysts lined by' squamous and cubical epithelium respectively'. To 
(•‘laim that the chorionic tissue has definitely' arisen from these different 
opithelia seems unjustifiable and contrary’ to the general histology' of the 
teratomata. It is one of their characteristics that various tissues are jumbled 
op 111 a heterogeneous mass, and it is one of their commonest features to 
eontam a cyst lined in one 2 ilace by' tall columnar epithelium, in another by' 
squainous, and in yet another by' low cubical, each ty'pe 2 bassmg gi-adually' 
11- , 0*^° tlbc next. If chorionic tissue is 2 bresent, it is only' too 

! tound mixed U25 with other elements, and it is known to line 

s, 2)art of which may' be lined by' another ty' 2 be of cell, 
of tl " P*'c®ent stage of our knowledge — or rather ignorance — of the origin 
cl ^?^‘'^°*****^** themselves, it is not 2 Jossible to be assured of the finer 
tlmt' ^1°^ ^'*‘*‘*' derivatives. It is enough say' that there remains little doubt 
t t t^horionic carcinoma does not arise in the testicle apart from a 
^cra onia, and that, until time affords a 2 broof of Scldagenhaufer's theory', 
. 1 .'^ lemain content with this limited knowledge. In this 2 baper I have 


original tumour, and 2 barticularly in the cardiac metas- 


'•oNcribcd are 

llc■^it■ striking resemblance to true chorionic villi, but I should 

belorc considering them as ibroof of their origin from pre- 
tcctal membranes. “ ' 


ACTIVITY OF THE BREASTS. 

rcmiic 'p recently been drawn to the activity of the male breast in 
Cook^'i ‘^*'***'‘‘*'*'*‘ earcinoma of the testicle. Cases have been recorded 
'e, - Warthiu. and Gabarini.'' In each 2 batient the breasts enlarged 
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and colostrum was secreted. It is a striking proof that these tumonvs bear 
a more than superficial resemblance to the chorion of pregnancy. Further 
they shed an interesting light on the possibility that the teratoma may liar-e 
a far-reaching influence on the general metabolism of the patient. For 
example, it is a somewhat intriguing thought that thyroid tissue in a teratoma 
may be present in such quantity as to produce a clinical hyperthyroidism. 

THE AUTHOR’S CASE. 

T. W., age 40, married, a tobacconist, who had lived for several years 
in Australia, presented himself in the middle of April, 1925, in the out-jratieiit 
department of St. Mary’s Hospital, complaining of a swelling of the riglit 
testicle. 

Histohy. — During October, 1924, in Australia, he noticed a swelling of 
the right testicle, which came on quite rapidly and was acconrpanied by 
slight dragging pain in the right lower part of the abdomen. Within a 
few weeks he saw three practitioners, who, trot believing his assertion that he 
had never had gonorrhoea, overhauled him with a view to establishiirg tlris 
diagrrosis. By each he was urethroscoped, his prostate was massaged, urine 
examined, aird rmmerous bacteriological examinations were trrade. In no 
instance were gonococci to be seen. The only treatment of atry sort suggested 
was that of radiarrt heat to the enlarged testiele. Dissatisfied, he sailetl for 
England and came straight away for advice. He told me after adtr-tission to 
the wards that he had had blood-stained sputum daily for marry weeks, er’cir 
while under medical e.xamination in Australia. 

Ox Ex.^riiix.'VTiox, he had a spherical swelling of the right testicle, perfectly 
liomogerreous, firm but not very hard (see Fig. 405). The cord was definitely 
enlarged, but the vas was not thickened. The scrotal skin was red, but not 
fixed to the tunica vaginalis. No lydrocele was preseirt. Rectal examina- 
tion showed no abnormality of the prostate or vesicles ; but a large mass 
rvas felt in the epigastrium, fixed to the posterior abdominal wall. Hit 
diagnosis of malignant disease of the testicle with lymirhatic dissemination 
w^as clear. 

The man expressed a great desire to get rid of the tumour, and he uas 
consequently admitted to the wards on May 2, 1925. He then told ine o 
his hemoptysis, and he coughed up blood each day in hospital. Clinica aiu 
radiographic examination showed unmistakable evidence of lung in\'ol\ tmtn . 
and he was consequently told that nothing could be done. His brother 
for an unrestricted statement of prognosis, and six months was the peiiw 
given him. After discussion with the brother, the patient begget 
remo\'e the testicle, as he wished to be rid of the discomfort and ]win lo\ n la ^ 
was left of his time. The testicle was accordingly removed tluoug i 
inguinal canal. He recovered rapidly from his operation, and mac e 
tions for departure to Dublin, where he was going to have deep lac lo lu- ] 
to the' lumbar glands and chest. He was therefore discharged lOin loq 

During the last week in June he became suddenly much 
re-admitted. It was evident that a fatal issue was but a ma ei o 
and he died on July 10. 
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PosT-JioRTEM. — ^The examination revealed the following findings : — 

Lungs. — ^Both lungs were riddled with metastases, the left lung being 
worse affected. Fig. 406 shows a very similar pieture, but in my case there 
was much less normal-looking lung. The left pleural cavity contained a 
straw-coloured fluid in some quantity, and there was a fibrinous pleurisy, 
with acUresions at the back at the level of the hilum. 

Heart . — The superior mediastinum was full of growth which had spread 
around and enveloped the heart. The muscle and cavities were normal, 
except for one extremely interesting metastasis. The Eustachian valve was 
larger than usual and fenestrated, and growing from its margin were several 
nodules of growth. Many small nodules were present on the contact margins 
of the tricuspid valve. 

Liver . — Contained one large secondary nodule, and was the only one in 
the whole post-mortem examination to give a good histological picture. In 
all the others necrosis was too advanced. In this nodide the histology is 
absolutely typical. 


Intestines, Spleen, Kidneys. — All free of growth. 

Lymphatic System. — A huge mass of affected glands was found on and 
between the aorta and superior vena cava about the level of the right renal 
vessels. Also a small collection on the external iliac vein, and a very definite 
ehaiu of secondary nodules along the lymphatic running parallel to the vas 
into the pelvis. Scattered all over the peritoneum of the lateral wall of the 
pelvis were numerous milk spots of growth connected by a fine white tracery 
of lymphatics. 

Mickoscopic Fixdixgs: Testicle. — Dr. W. D. Newcomb, Pathologist to 
ht. Mary s Hospital, was present at operation, and received the specimen 
straight from the operating table. Several pieces were immediately taken 
foi special fixation to enable us to stain for glycogen. One half of the speci- 
men was kept intact and put through the usual Kaiserling process. The 
ot ler half was cut entirely into blocks and fixed in various ways — formol 
sa me. uranium nitrate, formol alcohol, and Ziegl Wallner — and in all thirty- 
our blocks were prepared and cut. 

•Vpart from the chorionic carcinoma, other teratomatous elements were 
V" and iar between, and consisted of a few scattered islands of cartilage and 
some cysts lined by columnar and by cubical epithelium. The chorionic 
carcinoma was present in widespread areas. Despite the naked-eye appear- 
eut*^IM necrosis was not marked, and m only three of the blocks 

ii . 1 tissue, and in most of them it was present not only 

tlel'l **' such good fixation that it was not easy to settle which 

s lould be selected for drawing. Figs. 409 and 410 are low- and high- 
•sv *'‘"vings of easily recognized areas. Classes of vacuolated, granular 

' U)s'*' pvcsent. and many typical Langhans’ cells with mitoses also, 
m'l'r vather different appearance, a much more orderly arrange- 

to f *^*'‘^*' Here there does seem to be an attempt 

I'ictiT'-"' ' attempt is not really successful, but the 

"■c Is \ery suggestive. It may be that if anyone is fortunate enough to 


niiuiv 
th 
th 


'eally early chorionic tumour, such as this in October'. 19'24. then 
v typical chorionic villi, and a long step forward towards 

of Schlagculraufer's thcorv will have been taken. 
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Fig. 4.11 illustrates the appearance of quite a small area in the tumour. 
This appears only in one block cut, and in only a corner of that. It is an 
ordinary adenocarcinoma of a regular arrangement, such as is not often seen 
in testicular tumours. There is not the slightest evidence to suggest that 
the cells here lining the acini are anything to do with Langhans’^eells, and 
presumably they are another derivative of the original teratoma. 

Only those metastases in the liver and the heart contained really good 
histological material. The remainder were all in an advanced stage of 
necrosis. That in the liver showed a typical arrangement of chorionic tissue 
as seen in the original tumour. The growth in the heai;t is of the greatest 
interest, in that it is composed of numerous villi, being more highly suggestive 
of true villi than any section I have seen previously. There are also tubules 
lined by columnar epithelium, representing other teratomatous elements. 



Fig. 411.— a Iiigli- 
powep drawing of a 
small area in the same 
tumour, showing an 
adenocarcinoma. Tho 
tubule formation is ucll 
seen, and two mitotic 
figures arc pre'^ent. 
There arc a large 
number of i)olymor2)ho- 
nuclear leucocytes scat* 
tored throughout tho 
section. (X 300.) 


In conclusion, it is with great pleasure that I acknowledge my nu c j u 
ness to Dr. Newcomb for his help and advice. My thanks are cue o • 
Braxton Hicks, Pathologist to the Westminster 
to his material, and his very kind permission to have his 
Sir Bernard Spilsbury has most kindly given me a Prison , 

of a hitherto unpublished case of his own, and Dr. Shor , tumour 

St. Bartholomew’s Hospital Museum, has shown nae the sec loi > ^ 

in his collection. To them I offer my sincere thanks, f 
indebted to i\Ir. Thornton Shiells and iMr. Fmd for then ac n 
Fig. 407 is a copy of a drawing in Mr. Victor Bonney s papei , and 
indebted to him for his permission to use it. 
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USX OF REPORTED CASES OF CHORIONIC CARCINOMA. 

^Yoglom in 1917 brought the list up to 69. I have now further brought 
this up to date with 40 cases, making 109 in all. 
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THE NERVES OF THE STOMACH AND THEIR 
RELATION TO SURGERY.* 

By E. D’ARCY McCREAj, Maxchester. 

{From the Deparlmeiils of Anatomy and Physiology, Z'niversily of Manchester.) 


INTRODUCTION. 

The advance of physiological knowledge and the increasing connection 
between physiologj^ and surger}’’ provide the justification for this pa^jer on 
the stomach and its nerves. Recent advances in the physiology and patho- 
logy of these nerves indicate the application of this knowledge to gastric 
surgery. No attempt has been made to cover the whole field of the litera- 
tvire, and for further details reader’s ai’e referred to the papers of the authors 
quoted. 

Few will assert that gastric sui’gery is at the present time in a condition 
of stability, or rather of comparative stability. .\s an example, it is only 
necessary to call attention to the gradual decay of gastrojejunostomy as a 
routine procedure, first for gastric ulcer and secondlj’ for duodenal ulcer ; 
British surgeons are, however, not so dissatisfied with this operation for 
juxta-pyloric ulcer as are many surgeons abroad. The marked divergence 
of opinion with regard to the cori-ect treatment of gastric ulcer is also indica- 
ti\e of an unsatisfactory condition of affairs. Furthermore, surgery fails to 
ieie\e or indeed even to treat certain disorders, well known to the clinician 
aiu radiologist, which are manifested by gastric signs and sjnnptoms. 

I'or a number of years investigators have endeavoured to determine the 
^-'^isfing between the nerves of the stomach and gastric ulcer. 

the 


nerves have been studied as a cause of ulcer, as factors productive of 
' arious complications and sequelie, and as possible sources of cure oi 
pre\ention. They have also been considered — — " 


•siirgerv 


as affording a means whereby 
may approach the ‘nervous dyspepsias’. The writings of Exner. 


p . ■ me nervous dyspepsias . Jine wrirings oi isxner. 

J^ppiuger and Hess, Bircher. Latarjet, and more recently of Schiassi, are of 
in this connection ; their work will be referred to in some 
m the following pages. 

•iri' i"''' stated that only two conditions of the stomach and duodenum 
tli'i^*' surgical treatment; these are ‘peptic’ ulcer and neoplasm. 

iMiev and sequehc. It is also true that many of the routine 

all ' "Po*' the stomach are mutilating in the extreme, and often out of 

proportion to the lesion jirescnt. whilst but scant rcsjiect is paid to 


I'.UllKxiy 
‘ 'Viirkiny 


vapor road before tlie Manchester Surgical Society, Marcli ’24. 102.j. 
: for tile .Mwiical Research Council. 
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physiology. Indeed the recent trend appears to be in the direction of move 
and more mutilating procedures which are only “ limited by the powers of 
recovery of the patient and the resources of technique 

A conclusion reached both from the clinical and radiological standpoints 
is that, by the present methods, truly satisfactory results are obtained onl\' 
when definite retention due to organie disease exists. Ryle states that “ no 
attempt should be made to circumvent mechanically a lesion which is produc- 
ing no considerable mechanical disturbance of function ”. The suggestion is 
made that only in definite organic obstruction and in tumour are the results 
of operation at all justified. 

Medicine has covered a wider field than surgery, and the treatment of 
certain of the alleged non-surgical conditions by means of drugs which act on 
the nervous mechanism, e.g., atropine, has not been without considerable 
success. This is, however, often onlj' temporary, and ma}’^ be associated with 
undesirable general effects ; therefore the hypothesis is put forward that 
apjrroximately similar results which will be both permanent and local may 
be obtained by recourse to surgery. 

.\lmost arry remarks upoir the surgery of the stomach at once lead one 
iirto a maze of controversy irr which eirdless side-issues arise to obscure the 
main discussion. It is my eirdeavour in this paper to show that operative 
interference with the irerves of the stomach is both feasible and in certain 
iirstances justifiable. It is hoped that the following review' of our knowledge 
of the anatomy and physiology of the nerves, together -with some account of 
their pathology aird surgery, may demonstrate the fourrdations upoir which 
such operations are based and indicate iir what directions they may be 
applied. Those operations which have already been applied to man are 
described, and operations are suggested by which it is hoped that the con- 
ditions referred to under the names of cardiosjrasm and jrylorospasm may 
be relieved. 

ANATOMY OF THE NERVES. 

IModern text-books of anatomj'^ devote but little space to the anatomy 
of the nerves of the stomach, and are often inaccurate. It is therefore neces- 
sary to consider the nerve-supply and its distribution. The anatomy of the 
vagus and sympathetic supply to the stomach and neighbouring organs has 
been described in particular b)'^ Swan. Kollmann, Perman, Latarjet, aiu 
iIcCrca. The arrangement of the nerve branches has been shown to be o 

remarkable constancy. i ti 

Vagus. — It is commonly' stated that the left vagus is distributed to ic 
anterior surface of the stomach, the right to the posterior. This is not t le 
case ; each vagus sends fibres to both surfaces of the organ. This is es ic cn 
from the structm'e of the oesophageal plexus, and from the fact that stimu a 
tioir of a single vagus in the neck w'ill cause movements of the whole stom.ic i. 

The oesophageal plexus is not a meaningless network of nenes, m is a 
very simple plexus, having a constant basic structure. From it two 
anterior and posterior, arise, which may, however, each be 
two branches. Each vagal trunk contains fibres of both vagi, am ‘ ^ 
confirmed this by degeneration methods in the cat. The chief a aga i > 
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lie along the lesser curvature, but do not reach the pjdorus ; this receives its 
nerve-supply from above, from the hepatic branch of the anterior vagal 


Fig. 412. — Drawing made from a 
dissection showing the normal formation 
and distribution of the anterior vagal 
trunk. A, Right vagus ; B, Left vagus ; 
C, Anterior vagal trunk ; E, Hepatic 
branch; F, Gastric branches; G, Prin- 
cipal anterior nerve of the lesser curva- 
tiue ; H, Branches to pylorus and first 
stage of the duodenum ; P indicates 
the position of the pylorus, I that of 
the incisura angularis, and D the dia- 
phragm. 






Fig. 413. — Photograph'of 
a dissection illustrating the 
formation and distribution of 
the anterior vagal trunk. A, 
Right vagus ; B, Left vagus 
(anterior branches) ; C, Anter- 
ior vagal tnmk ; D, Com- 
munication from right to left 
varrus ; E, Hepatic branch; 
F, Gastric branches ; G, Prin- 
cipal anterior nerve of the 
lesser cur\'ature ; H, Branch 
to pylorus and first stage of 
the duodeniun : L is placed 
on the cut surface of the liver, 
the left lobe of which lias 
been removed ; P indicates 
the position of the pylorus. 


IHirh' ill the gastrohepatic omentum to reach the 

m ..,, The first stase of the duodenum is supplied m the same 

■"•‘“'‘•-T .IS the pylorus (FfgAu- 413 ). 
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The posterior vagal trunk supplies a large braneh to the coeliac plexus 
and thus to eertain of the abdominal organs, ineluding the pancreas, kidneys, 
and small intestine. Its gastric division does not reach the pjdorus (Figs. 
434 , 415 ). ’ 



Fig. 414. — Drawing intulo from n 
dissection illustrating the normal for- 
mation and distribution of the posterior 
vngal trunk. The stomach has been 
turned to the right, exposing the pos- 
terior surface. A, Right vagus ; B, Left 
vagus; C, Posterior vagal trunk; E, 
Gastric division, which lies in the coron- 
ary falx ; F, Coeliac division : P indi- 
cates the position of the pylorus, I that 
of tho inoisura angularis, and D tlio 
diaphragm. 


Fig. 41o. — Photo- 
graph of a dissection 
showing tho formation 
and distribution of the 
posterior vagal trunk. 
A, Branches of right 
vagus ; B, Branches of 
left vagus ; C, Poster- 
ior vagal trunk ; E, 
Gastric division ; F, 
Coeliac division ; G, 
Principal posterior 
nerve of the lesser cur- 
vature ; P indicates the 
position of the pylorus, 
and I tho site of the 
incisura angularis. 
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Sympathetic— The sjmipathetic fibres are all derived from the splanchnic 
nerves, and take origin from the coeliac plexus. The majoritj^ of the nerve 
twias accompany the branches of the coeliac artery, though a few run with 
the^inferior phrenic arteries. Thus the main nerves associate themselves with 
the left gastric or coronary artery, and are reinforced m the neighbouidiood 
of the cardia by twigs which accompany the inferior phrenic arteries. Other 
branches run with the hepatic artery, chiefly to the liver, but t^^ igs t escenc 
from these to the pylorus and first stage of the duodenum, passing etneen 
the layers of the hepatoduodenal ligament and right maigin of the gastio 
liepatic omentum ; some fibres 
])ass with the right gastric or 
])yloric artery and the right 
gastro-epiploic artery to the 
stomach {Fig. 416). 

Intrinsic Nerves. — The in- 
trinsic nervous system of the 
stomach is usually described as 
consisting of a nerve net lying 
Iietween the muscle coats, and 
of gi'oiips of ganglion cells situ- 
ated either under the serosa or 
between the muscle bundles. 

Tliese cells are especially marked 
in the region of the cardia and 
in tlie pars pylorica ; their exis- 
tence in the former situation 
'vas first noted by Openchowski. 
h. Jiuller has supported the 
view that such a nerve net is 
present, and agrees with Dogiel 
that two types of ganglion cells 
may be identified ; he considers 
one tyjic to lie vagal, the other 
sympathetic. Kuntz and Abel, 
on the other hand, believe, as 

did tiaskell, that the ganglion cells are all vagal in origin ; the first-named 
denies the existence of a nerve net. stating tlrat the my'enteric plexus con- 
lains only free neurones. In the light of our present knowledge, however, 
h IS impossible to draw verv definite conclusions regarding the constitution 
of the myenteric plexus. 



Fig. 410. — Drawins to illustrate the manner 
of distribution of the sympathetic neiaes to the 
stomach. A, Xerves accompanying and distributed 
with the left gastric or coronars' arteiy (a similar 
jirrangeiTient exists on the posterior siirtace of the 
stomach) ; B. Nerves accompanying the hepatic 
arter>' ; C, Brandies which niii a recurrent course 
in the right free margin of the lesser omentum and 
with th^ right gastric or pyloric arterj’ to supply 
the pars pylorica and duodenum : E. Nerses to 
the liver ; F, F . Twigs running with the gastro- 
duodenal artery’ and its gastro-epiploic branch ; 
H. H. Twigs with the inferior phrenic arteries. P 
indicates the position of the pylorus, and D the 
diaphragm. 


PHYSIOLOGY OF THE NERVES. 

Ibe .study of the function of tliese nerves has offered a wide and coiu- 
I’ le.itcil lielil for investigation. Certain facts are now well known, largely owing 
" t le Work of Lauulev, Cannon. Elliott, Carlson, and Wheelon and Thomas, 
vagus.— The eonelnsions readied by the majority of investigators, 
m the re.-,ults of electrical stimulation of the nerve.*, is that the vagus 
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possesses both augmentor and inhibitor actions, but that it is niainlv 
augmentor and accelerator as regards function; it has been empliasizcd 
b}^ several workers, however, that tlie vagus is not a motor ner\-e in the 
ordinary sense. 

An investigation carried out in association with McSwiney and Stopford 
showed that the effects obtained cbiefl}’^ depend upon the pre-existing state 
of what may be termed the peripheral mechanism of the stomach ; thus, 
the active digesting organ reacts more jn-omptty, tlie resting one more 
sluggishly, to stimulation ; moreover, in the former the response is primarily 
inhibitor, while in the latter it is augmentor. In all cases, however, aii 
augmentor response follows stimulation sooner or later, even though the 
primary response be inhibitor. Air inhibitor effect results in cessation of 
movement, if present, with or without dilatation ; the latter effect depends 
on the presence or absence of an entogastric pressure at the time of stimula- 
tion. These results have been recorded by rmrious methods and have been 
confirmed by direct obsen'ation. In addition the X raj'S har-e shown that 
an exaggeration of the normal tr-pe of movements occui-s, and also that the 
stomach rapidly empties. It has been shown that ‘tonus’ changes are limited 
to the region of the body and fundus, and that the jryloric region takes no 
part in them (McCrea and MeSwiney'') ; Brown and illcSwiney also have noted 
this, and Alvarez has found that a gradient of muscular rhythinicily may be 
described, most marked pro.ximally, and decreasing as v'e progress distally 
towards the pydorus ; this, however. Brown and lilcSwiney could not confirm 
when working on isolated muscle strips. These observations agree on the 
whole u-ith the well-known fact that the stomach is fimctionallj' divisible 
into a iiroximal reseiumir and a distal motor mill. Our results show that tlie 
vagi regulate both ‘touus’ aud movement, and, moreover, that these may be 
independent of one another. Courtade and Guyon, and Carlson. Boyd, and 
Peavey have also noted that the effects obtained on stimulation deiiend on 


the existing condition of ‘tonus’. 

Sympathetic. — The splanchnic nerves liave been described as having 
both an augmentor and inhibitor action on the stomach ; the chief result ol 
stimulation being inhibition ; contraction is said to be more easily obtained 
at the pylorus than elsewhere. A distinction has been drawn between the 
ty^pe of response obtained on vagal and on splanchnic stimu)atio;i. Detai s 
are to be found in papers by' 3Iorat, Courtade and Guymn, Carlson, Boyd, am 
Pearcy^ Klee, Wbeelon and Thomas, and Carlson and Litt, Carlson suggests 
that ‘tonus’ is again responsible for the varying results, bypertonus hnommg 
inhibition and hy'potonus contraction. The results of some picimmmy 
experiments carried out with UlcSwiney show that the type of le.sjionse is 
quite dissimilar to that obtained with the vagus : the nrovements jum: necc 
occur in the fundus and upper body, and are of the nature of a con 
or relaxation of this region as a ■whole. The work gi\'es no mt lea ion ^ 
far of any antagonism between vagus and splanchnic, save that mo% emeu 
the active stomach may be inhibited by stimulation of ti.,. 

would appear that the splanchnics regulate the ‘postura 
stomach, having an augmentor action on the inactive, an m 
active, stomach. 
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Tliat the nerves of the stomach contain both excito-secretory and 
depresso-secretory fibres has been long known from the work of Pavlov and 
his school, and more recenth'^ fi'om that of Suda. 

Central Influence. — The influence of the central mechanism on the 
control of the stomach has not been so full}’^ investigated, but again both 
auginentor and inhibitor effects may be obtained by stimulation of the central 
cut end of one vagus, ])rovided the other be intact (Morat, ^leltzer and Auer, 
and Carlson, Boyd, and Pearcy). The fact that sensory stimulation influ- 
ences the movements of the stomach is well known ; Hughson has recently 
found, contrary to the usual statement, that emotion hastens the emptying 
of the stomach. Klee has investigated the \'omiting reflex by way of the 
vagi, and Ivronecker and ileltzer have described the receptive relaxation of 
the cardia on deglutition. 

Cannon’s theory of the acid control of the pylorus is no longer fully 
accepted. The functioning of the pyloric sjrhincter has been espeeiallj' studied 
by It heelon and Thomas, Carlson and Lift, and Alvarez, whilst tIcCrea and 
McSwlney have shown that the pyloric region is controlled by the pyloric 
vagal branch in a manner similar to that in which the remaiirder of the orgair 
is controlled, but that ‘tonus’ changes do not occur. The influence of the 
nerves on the cardia and lower oesophagus appears to ruir parallel to that 
on the organ in general. 


EXPEBIHENTAL RESECTION OF NERVES. 

The literature on the experimental resection of the extrinsic nerves of 
the stomach is extensive. The animals most frequently used have been the 
labbit, cat, and dog. The site of division varies from the cervical region to 
>e jioint of entry of the nerves into the stomach wall. Resectioir of both 
'agi in the neck has proved fatal, since oesophageal and laryngeal paralysis 
lesnlts, and death follows from respiratory infection ; the right nerve may, 
nines ev, be divided below the origin of its recurrent branch, the airmral then 
nsnalls surviving. Cairuon has employed this technique. As we progress 
^ >s .ills . the ners’es may be resected about the losver part of the oesophagus 
oesophageal plexus ; Carlson and Watanabe has'e in 
'•'"'ployed a transpleural route to reach them here. Another site of 
b*' abdominalis of the oesophagus ; this locality has often 

I'in 'll*^ nnimals. and Exner has selected it in operations on man. 

m.i s the terminal branches, both s-agal and sympathetic, may be ses'ered 
fl'cy enter the stomach svall. Latarjet has clescribed and 
sr onned this operation in man (see Fig. 4-19) ; he drasvs attention to three 
m i"!'' of nerves svhich must be secured : (1) At the cardia ; (2) In the right 
u„iu ol the lesser omentum ; and (3) Along the greater curs-ature. accom- 
tliixiu.ib '“'ght gastro-cpiploic artery. He exposes the posterior nerves 
ti, . ” the transverse mesocolon. Bircher has in man divided 

' ! '".->1 branches. 

•^bvrhn. also i 

his iiu-isi 


three or four in number, high up on the lesser curvature, 
in man, has ‘circumcised’ the stomach in order to entrap all 


'niuLir 


ision e.xtending down to the mucous membrane .-V somewhat 
operation, though for a different purpose, has been described by Clare. 
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The splanchnic nerves have been resected intrathoracically in dogs by 
Watanabe, and Jean has described a technique for this operation in man ; 
they may also be severed immediately after they have passed posterior to 
the crura of the diaphragnr. The latter is the usual site in animals, and here 
they may be reached either by a transperitoneal or lumbar route. Recently 
Schiassi has described a procedure designed to divide the pyloroduodcnal 
nerves. The right portion of the lesser omentum is divided in order to 
secure the sympathetic nerves which descend from above, and the body of 
the stomach is encircled by an incision which extends through the muscular 
coat and which severs the parasympathetie fibres. He has carried out this 
operation on man. 

It is obvious that in all these operations, with the exception of those of 
Latarjet, Bireher, Stierlin, and Schiassi, fibres destined for other organs as 
well as those for the stomach and duodenum must necessarily be divided. 

Other procedures, which have been carried out in man to intercept the 
path of the gastric nerves, and to which it is unnecessary to refer in any 
detail, include : operations on the jugular ganglion of the vagus (Kuttner) ; 
division of the posterior nerve roots (Foevster) ; ganglionectomy (Sicard and 
Desmarets), and extirpation of the coeliac ganglia or plexus (Jaboulay). 

Results of Nerve Section. — The immediate results of nerve section have 
been carefully noted by several workers (Klee), but are of but little value 
from the surgical point of view. They cannot be clearly distinguished from 
the effects of shock and anfesthesia, and ai-e in part due to nerve irritation. 
The more remote effects are of greater interest and importance, and in order 
to present them more clearl)'^ Tables I, II, and III have been prepared to 


Table 1. — ^Results of Nerve Section : Vagoto.my. 


AV'l’ilOH 1 

1 

Dilatation 

1 

1 

Tonus 

COSTKACriONS I 

Ii.Ml‘TYI.\C! TiMK 

Height or 1 
Dei)th 

Interval 1 
Between | 

Initial 1 To‘-'l 

Cannon 

AVitliin a few days almost normal 

Delayed 

Caiison 

j 

Hypotonns 

May appear 

1 increased 

Increased 

^ ! 


Nicclcn 



j Possibly 

rV possible 
hypotonus 

\ No change 

No change 

A po 
sliglit 

ssibic 

delay 

j Delayed 

Koennecke j 

+ 

— 

Decreased 

Increased 

Delayed 

Watanabe 

+ 

Hypotonus 

Decreased 

Irregular 

Early sliglit 
delay ! 

Delayed 

i 

Stierlin 

■1“ 

j Hypotonus 

Decreased 

— 

1 Slight delay 

Littliaucr 

+ 

in 9 of 

22 cases 

Atonv in 

1 9 of 22 

cases ' 

Diminished motor 
activity 

No change 

1 

Dciaycu 

Liehtcnbelt 

— 

— 

Increased • — 

1 

_ ^ 
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Table II. — ^Results of Nerve Section' : SrLAN'CriN'oxoMy. 


! 

{ 


CovnijmD>'5 j 

£>XPTriN'G TDIE 

AUTUOIl ^ 

1 

DllATATIO.'C ! 

i 

TO^"VS 

Height or 1 
Depth i 

1 

Inten-al 
Hetueen ’ 

Initial 

Total 

! 

Caimon ! 

Nil j 

Nil 

Normal 

Normal 

Very little change 

Carlson j 

— 

Hj-pertonus 

— 

! Decreased 

— 


Koennecke 

— 

[ Hj-pertonus 

Increased 

j Decreased 

Hastened 

Xieden 

! Nil 

! No change 

i No change i No change 

1 » 1 

No delay 

tVatanabe 

j Slight 

i 

1 

j Early 

hj’per-, late 
hypotonus 

Slight 

increase 

— 

Almost 

normal 

Hastened 

Stierlin 

i - 

Hj-pertonus 

1 Good 

Hastened 

Litthauer 


1 

1 

— 

No change 

1 Hastened 


Table III. — Results of Ner\t3 Section : Denervation. 




' 

CO.\'rR.rCT!D.\S 1 

Eimvixc. Tuib 

AtTUOR 

DlL.\T.VTIOX 

TO.NXS 1 

1 

Height or 
Depth 

Interval 

Between 

Tniiial | 

Total 

Cannon 

Very small 
stomach 

H\-pertonus ' 

1 

1 

i 

i 

No change j 

No change 

1 

Slight delay 

Carlson 

— 

Hj'potonus 1 

Increased 

j Increased 

— — 

Nieden 

Slight 

— 

— 

! ~ 

Slight delay 

Latarjet 

-f 

Hypotonus j 

j Decreased 

Increased 

Delayed 

\Vatanabe 

-b 

Hx'potonus 

! Decreased 

1 Increased 

Delayed 

Delayed 


show the results obtained by the chief workers. Table IV indicates the 
methods used. 

If we examine these, we find that on certain points complete accord does 
not exist. However, from the literature to which I have had access the 
following deductions may be drawn: (1) TJiat section of one vagus or one 
splanchnic is without effect; (:>) That vagal section results in “dilatation, 

diminution ot tonus, slow and weakened peristalsis, and delayed enijitving 

in tact, retardation ol function ; (3) That splanchnic section has almost 
exactly the rcvei-se effccLs, and results in an acceleration of function ; (I) That 
sections of all nerves gives similar but slightlv less marked effects than va^al 
section atone. Several observer liave .•rtated' that these results are not per- 
manent. but that alter a jicriod varying from weeks to montlis. tonus is 
regained and niovements appear normal. Both Watanabe and Koennecke 
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Table iF.—METHODS EMPK 


AUTHOn 

Akmai. 

XUMBEn 

OrEiuTJO.vs 

Vagotomy 

1 Splanchnotomy 1 

Cannon 

Cat 

— ! 

Cervical, below right 
recurrent branch 

Transperitoncal 

CombiiK 

1 

Carlson 

Dog 

( 

12 

Intrathoracic 

j Transperitoncal ^ Coml)in( 

Latarjet 

* Dog 

— 

1 Denervation 

Koennecke 

Dog 

1 Cat 

8 

5 

Abdominal 

Transperitoncal 

— 

Watanabe 

Dog 

20 

Intrathoracic 

1 

1 

i 

Intrathoracic Avith divi- 
sion of sympathetic 
trunk 

Combini 

Lichtenbelt 

Habbit 

Cat 

Dog 

— 

( Abdominal 

j 

— 

Stierlin 

Dog 

9 

Abdominal 

I (Extirpation of ca-Uiic 

1 plexus) 

■ 

Litthauer 

Dog 

22 

Cervical 

Intrathoracic 

.Abdominal 

Intrathoracic 

■ 


® Xk'Jtn gi\ 


found that if extirpation of the cccliac plexus was substituted for splanchiio- 
tomy, the results were more marked and compensation was less complete. 

Whether nerve section has any real influence cither on secretion or 
acidity is doubtful. Psychic and reflex secretion disappear on vagal section 
and therefore the secretory curve is altered. This has been shown by 
Litthauer, and he also finds that secretion then becomes continuous even in 
the fasting animal. It appears to be certain that an active juice is still 
secreted after denervation. The Avork of Ivy and Whitlow suggests that the 
second or chemical phase of secretion is dependent on the integrity of tire 
nerves of the pars pylorica ; and that this phase is abolished by removal of 
the antrum, as in partial gastrectomy, has been demonstrated by Dagaew, 
Lervisohn, and Smidt. 

It is necessary to mention some interesting observations made by Ivy 
on dogs. He produced duodenal ulcers by experimental means, in two senes 
of animals, all of Avhich had been provided Avith a small stomach, somewhat 
after the method of PaAdoA^ The fii’st series possessed a normal nerve-supph 
to the stomach, but in the second series he carried out resection of both vagi 
and splanchnics together Avith extirpation of the cceliac plexus. It vas 
found that the presence of an ulcer in the latter series produced less mai 'ct 
alterations in motilit}^ and rate of emptying than Avhen the nerACs vcie 
intact. 
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aVE SECTION.* 


TIIOD or CXAJllXATIOJs 

PKRIOD OlisEKVED 

Xotes 

Vagotomj 

Splanchnotomy 


1 

i ; animal tied down | 

2 weeks to 1 montli. 

1 

1 month, -r 

— 

IS per ccsophagus or by | 
inent gastric fistula 

j 2 weeks to 3 montlis 

1 

2 months 

Hunger eontractions 
only studied 

X r.iys 

— 

— 

Results permanent 

. before and after opera- 

11 months 

3 to 41 months 

Division verified post 
mortem 

s and permanent duo- 
fistula 

14 days 

1 month 

1 

Effects diminished in 
time ; compensation 

md Pavlov stomaeh 



i 

1 

i 


X rays 

1 (Some weeks to months) 

i 

Post-mortems carried 
out 

ueut duodenal fistula 

1 (a weeks at least) 

.•Ul cervical cases died 


i 


; tccUulciue 


Chronic nicer formation is a common complication of vagal resection in 
the rabbit (van Izeren, Ophuls, Greggio, Zhoni, 6-f per cent). The stomach 
of this animal, however, functions as a paunch and is never completely empty, 
whilst experiments with drugs on surviving strips of its musculature give 
results different from those obtained in the cat and dog (Smith, and Brown and 
^IcSwiney). It is not thus comparable to the human stomach, as are those 
of the cat and dog. In the latter animals gastric ulcer following resection 
of the vagi is a rarity, according to the majority of investigators ; Donati 
obtained negative results with dogs, Greggio found idcei's in a small percentage 
of his dogs, and Kocnnecke in one dog of his scries, wlrilst ulcers are not 
rccoriled in the case of the cat. Lichtenbelt. on the other hand, obtained 
gastric \ilcer in 70 per cent of his dogs ; he states that for tlieir causation 
all nerve twigs must be severed, and that they may be prevented if only a 
Iluid diet is given and the stomach washed out daily. Splanchnic section 
is said to luoducc aente ulcers and erosions of the stomach and duodenum, 
but these lesions heal rapidly (Durante, Ivy). Stierlin could not obtain such 
lesions 

Recovery after these operations and maintenance of good health is the 
ladc if the after-treatment is carricrl out with reasonable care. Very few 
Old ol the many workers have fouiul any dilliculty in keeping their animals 
alive and in good condition. Donati e.xamined the urine of his rabbits after 
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extiipation of the cceliac pleins 
Aldehoff and v. Menng have noted a temporary diarrhoea, and temporarv 
glycosuria, but never the presence of acetone or albumin. 

stimulation of either the vagi or the splanchnic nerves on 
the small intestine appear to be similar to those obtained with the stomach 
(Klee) ; Koennecke, however, finds that vagal resection has little effect on 
the intestine. 


THE AUTHOR’S EXPERIMENTS. 

The results of a series of experiments which have been carried out with 
McSwiney and Stopford appear in brief form in Table V. The vagi were 

Table V. — ^Expeiumentai. Nerve Section; Author’s Results. 


1 ' • ^ 

0PER.\TI0X NUilBER 

Dilatatios 

COXTIUCTIO.N’S 

E.mi>tvixg Timk 


Dcjifh 

IiiteiT.lI Between 

Initial 

Total 

Vagotomy (17) 

None 

detected 

^ Increased 

Decreased 
or no cliange 
observed 

Marked 

decrease 

Slight decrease 
or witliin nor- 
mal limits 

Splanchnotomy (-1) 

None 

Increased 

No cliange 
detected 

Marked 

decrease 

Decrease 

Vagotomy and 
splanchnotomy (4) 

None 

detected 

Increased 

No change 
detected 

Marked 

decrease 

Witliin normal 
limits 

Unilateral 
vagotomy (11) 

No variations from Avithin the normal limits detected 


divided on the pars abdominalis of the oesophagus, and the splanchnics 
immediately below the crura of the diaphragm, where they were reached by 
the abdominal route. Partial resections have in addition been carried out, 
the hepatic branch of the vagus has alone been divided, vagotomy exclusive 
of this nerve has been performed, and complete denervation of the pylorus 
has also been effected. When one vagus was to be severed, this operation 
was performed in the cervical region. The results Avere noted by means ot 
repeated X-ray examinations, carried out at intervals after oiieration, and 
compared Avith similar examinations made before operation. Observations 
have been made over periods ranging up to nine months Avith double vago- 
tomy, seven months Avith double splanchnotomy, eight months Avith denerAa- 
tion, and twenty- tAvo months Avith unilateral Arngotomy. To summarize these 
findings ; — 

1. The results of vagotomy or complete denerA’ation, Avhich arc almos^ 
identical, may each be divided into tAAm groups — those Avhieh are tempoiaiA 
or Avhich are compensated for in time, and those AA'hich may be consi eiec 
permanent. The first group comprises paresis and dilatation ; the 
includes increased depth of peristalsis, possibly only apparent, some s ig a 
dilatation, and a mai’ked decrease in the initial, Avith a slight decrease m i‘ 
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total, emptying times. The early initial emptying is the most prominent 
feature of these, the food appearing to pour into the duodenum, perhaps 



Fig. 417. — Dog 5. Doable vngotomy. Plates taken eiglit months after operation. 
.4 : Five minutes after barium meal, food leaving stomach. A, Duodenal cap : B, 
Pyloric antrum. 

B : Ten minutes after meal. A, Duodenal cap ; B, Pyloric antrum ; C, Ctecum. 
Before operation no food left the stomach within twenty-five minutes after feeding. 
Totv\l emptying time reduced by approximately one hour. Peristalsis appears nonnal. 


uuassociated, at least at first, with 
peristalsis. This appears to be due 
to a semipatulous eondition of the 
pyloric .sphincter. In a few in- 
stances a terminal delay was noted 
after a very rapid preliminary 
emptying, -H~.) 

2. Splauehiiotomy results in in- 
creased depth of peristalsis, and the 
stomach appears small and tubular 
in form. These effects, again, 
gradually Ijceomc less marked, and 
tlie organ returns towards the 
nonnal state. In this instance also 
the initial emptying time remains 
markcilly shortened, while there is 
an appreciable decrease in the total 
emptying time. The rapid empty- 
ing seems to dejiciul rather on 
iiiereased activity than on a patu- 
lous condition of the sphincter. 
{Fig. US.) 

.'i. Denervation of the jiylorns 
or resection of the vagal braneli to 
the iiylorus gives similar re.snlt.s to 
stomach, but the early jjaresis and 

VOL. .Mil. — \o. 52. 



Fig. 4 is. — D og S. Double -plancbnotoinv. 
Five luontiia .iftcr opcr.ition. Plate taken live 
hours utter a bariitui meal, .-boning acceleration 
of gastric and inte->tinal function : a consider- 
able jx)rtion of the meal is in the large :iut. 
A, Stomach ; B, Small ;;ut ; c. Large gut T D, 
Rectum. Before ojxTation the total emptving 
time was invariably more than ^cven hour.s’< 

. agotomy or eom]5lete denervation of the 
dilatation do not appear. 


■11 
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primary, even though morphologically or at least macroscopically unrecogniz- 
able, injury in a root region of the vagus, or through an anomaly of the nerve 
regions included in the reflex arcs, a quite remote, severe circulatory disturb- 
ance leading to tissue necrosis — e.g., in the gastric and duodenal wall — may 
be produced Whilst not entirely subscribing to this view as supplying the 
explanation of the cause of all chronic ulcers, we must admit that a certain 
proportion may thus be produced ; and it would appear that a lesion of the 
gastric or duodenal Avail, the result of infection or injury, is more likely to 
become chronic if an irritation of the nerves is set up. In this relation it is 
of interest to note that all chronic gastric ulcers are situated in the region 
of the lesser curAmture, the so-called ‘ulcer-bearing’ area, and that this site 
corresponds to the area through Avbich the nerAms enter the stomach Avail. 
Askanazy and also Dible haA'e found that quite prominent nerves are often 
to be seen in the floor of an ulcer and in the surrounding fibrosis, and in 
addition that ganglion cells of the myenteric plexus may be found. Tliis 
nei’Am irritation results in local spasm and ischtemia, and thus prepares a 
suitable soil for autodigestion. There is no doubt, moreoAmr, that distant 
reflex disturbances and spasm may be set up by such irritation, and several 
observers haA'^e shoAvn that these occur Avith ulcer (Klee, Borchers, Stierlin, 
Loeper and Forestier, Saloz and Moppert, and Held and Roemer). From the 
anatomy of the nerves it is easy to explain thus the occurrence of pyloro- 
spasm in ulcer of the lesser curvature, and of gastrospasm in duodenal ulcer, 
both of Avhich are common radiological findings. Woodburn Morison* states 
that ulcer of the lesser curvature usually retards emptying, and that in pyloric 
ulcer retardation is the rule, Avhilst in duodenal ulcer acceleration is the 
common occurrence, often, hoAveA'er, associated Avith a terminal delay. He 
finds that in the ‘nei-A^ous dyspepsias’ any of these findings may be mimicked, 
and in this he differs from Saloz and Gilbert, Avho find but little Auriation 
from the normal in these patients. In the case of pyloric ulcer the site and 
local irritation serve to explain the retention, and in other situations any 
alteration may be explained by a reference to the nei'A^es, Avhether they 
are inAmWed or not, and Avhether, if involved, the lesions are irritative or 
destructiA'^e. Askanazy has classified the changes undergone by the nerves 
in the base of an ulcer into (1) destructh'^e, (2) passive, Avhich include peri- 
and endoneuritis, and (3) productive, the last including neuroma formation. 
Reflex spasms — the resAilt of ulcer— especially pylorospasm, cause retention ; 
retention and infection faAmur the further development of an ulcer, and so a 
Aucious circle is set up. AlternatiA^ely it is clear that reflex pylorospasm, 
hoAvever caused, results in retention and hyperchlorhydria (Bolton), thus 
paving the Avay for the development of ulcer. 

Lim, Ivy, and McCarthy assert that gastric secretion is in part due to 
mechanical stimulation, i.e., to distention ; they believe that this explains 
to some extent the ‘hypernormal gastric secretion’ in cases of pyloric 
obstruction. Pylorospasm has therefore a dual effect on secretion and acidity, 
in that, first, increased secretion is promoted, and, secondly, the norma 
neutralization by reflux through the pylorus is preAmntetl. It avouIcI thus 


* Personal communication. 
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appear that a lesion in any part of the course of the nerve paths is a factor 
in the development of gastric ulcer. The lesion may be primary and situated 
at a distance from the stomach, thus fulfilling the conditions of the ‘neuro- 
genic theory’, or may be secondarj'- and either intra- or extra-gastric, the 
result of inflanmration or injuiy of the stomach wall or of a more remote part 
such as the appendix. 

It lias been shown that if the p3doric antrum is completelj" removed, as 
in partial gastrectomj’', there occurs a loss of the chemical or second phase 
of gastric secretion, achlorhydria frequently resulting (Dagaew, Lewisohn, 
Smidt). Berg therefore reconmiends such a procedure in all cases of ulcer, 
for M-ith regard to acidity the results of gastrojejunostomj^ varj^ and it is an 
accepted fact that chronic gastric ulcer can onlj’’ occur in the presence of 
hydrochloric acid (^Mann and AMlliamson) ; he has observed that a simple 
pylorectomy does not produce this result. The work of Iry and Whitlow 
suggests that the nerves of the pars pjdorica plaj' a great part in this second 
phase of secretion, and that their section abolishes it. Their work has failed 
to confirm that of Edkins and Tweedj', who described ‘gastric secretin’ or 
‘gastrin’. 

The radiological findings which have been made in certain cases of hour- 
glass stomach are of interest. In a few instances the proximal pouch empties 
freely and rapidl3% yet delay occurs in the distal pouch because of pyloro- 
spasm. ^Voodburn Jlorison* finds that such pylorospasm is frequent in 
patients with hour-glass stomach. It is without doubt reflex in origin, and 
again e.xplained bi^ the distribution of the nerves, if we e.xcept those instances, 
not verj’^ infrequent, in which a second lesion causing local spasm is present 
near the pylorus. The tjqre in which a rapidh' emptying proximal pouch is 
associated with pylorospusin affords an e.xplanation of the good i-esults whiclr 
have been recorded in a few cases when gastrojejunostom\' to the distal 
pouch has been performed. 

‘Nervous Dyspepsias’. — The conditions known b\^ the title of the ‘gastric 
neuroses’ or ‘nervous d.vspepsias’ must now be considered. They may be 
divided into two broad classes, the vagotonic and the s\’mpatheticotonic of 
Eppingcr and Hess ; the first or vagotonic group show signs and sj'mptoms 
indicative of inci-eased vagal action, the second of increased sympathetic 
action. Excessive vagal control is evidenced bj-^ hj’permotilitj', either with 
or without ‘hypertonus’, as shown by spasm; increased sj'mpathetic control 
results in atony and ‘hypotonus’. The increase in vagal action may be real 
or apparent ; in the latter instance there is lack of s.vmpathetic control, and 
the residtant unbalanced action appears in the form of excessive vagal inllu- 
ence ; similarly increased svnipathctie action may also be real or apparent. 
Man\’ authors believe that the sN'iupathetic pla\'s a greater part than the 
vagus in these disortlcrs. and Renard has described a definite " s\'ndrome 
.sympatJii(pie general ". 

'lliese conditions have at present no known pathology, but are recognized 
and described from their .signs and symptoms. In none have any fesions 
been demonstrated either in the stomach or its nerves ; there is, however. 


• IVrsonal eominuniailion. 
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4. The effects of resection of the nerves on^ the function of the small 
intestine are similar to, but less marked than, those occurring in the stomach. 

It is obvious that our findings in' vagotomy and denervation, and the 
conclusions drawn from the literature, differ most markedly on the question 
of emptying times. The results of splanchnotomj'^ are similar to those previ- 
ously recorded. Every precaution was taken in this series to prevent the 
possibility of psychic inhibition before operation, to establish the normal 
variations in the individuals examined, to employ onty the X rays without 
other procedure in noting the results, and to confirm the operations post 
mortem. 

The pjdorospasm and cardiospasm which have been described as immedi- 
ate on vagal section (Klee, Exner) are purely temporary, and are no doubt 
due to the irritation of the nerve section. The permanent delay in emptying 
time Avhich has also been noted may be attributed to the escape of the pyloric 
nerves at operation, which can occur either in the Latarjet operation or in 
subdiaphragmatic resection of the nerves. The early gastric paresis then 
contributes to the retention, and is jirobably aided by reflex irritation of the 
remaining fibres. This explanation undoubtedly fitted the facts in the case 
of one dog of this series in which an incomplete Latarjet operation was carried 
out. It must be recalled, however, that in a fev' instances a terminal delay 
ivas observed ; this occurred in the dog only, and followed complete denerva- 
tion. The control of the emptying time by X-ray examination is more 
I’eliable than by means of a duodenal fistula which several workers have 
employed. Furthermore, it would appear that insufficient attention has been 
paid to the individual variations of the normal, and in many iiistances the 
time of observation has been too short, not allowing repeated examinations 
at sufficient inteiu'als. Hughson’s observations on dogs, that any abdomi 7 ial 
operation — even a simple laparotomy — delays the emptying of the stomach, 
is of importance. 

Ulcer formation has been observed in this series in approximately 50 
per cent of rabbits after vagotomy, but not in cats or dogs. Following 
splanchnotomy, multiple duodenal erosions have been found in one cat only. 
No histological changes were observed in any of the abdominal organs exam- 
ined jjost mortem, and the urines of the dogs examined qualitatively after 
operation were normal ; the animals maintained their weight satisfactorily. 
Recovery is rapid, but some care, especiallj’’ as regards feeding, is necessary 
for the first week or ten days. A temporary constipation after resection of 
the vagi, and a temporary diarrhoea after division of the splanchnics, is often 
observed. In general, after these nerve resections the great majority of the 
animals appeared to live normal lives, and no mortality that was attributable 
to the nerve sections occurred, if rabbits are excepted. 

Brown has examined the musculature of the stomach of a few of the 
operated animals. His results up to the present show that after vagotomy the 
rate of contraetion of the pylorie sphincter is slowed, while that of the body is 
increased. After section of both splanchnic nerves the rhythm of the pyloric 
sjjhincter is increased, but there is no change, beyond the limits of the ’ 

in the remainder of the stomach. Complete denervation results in a s ig i 
lowered i-hj’-thm of the pyloric sphincter, while that of the antrum aiic oc 3 
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is somewhat increased. His findings therefore run parallel to those observed 
Avith the X rays. 

Conclusions in Regard to the Physiology of the Nerves.— The general 
conclusions Avhich may be draAvn Avith regard to the functions of the extrinsic 
nerves of the stomach, both from the literature and from the Avork Avith 
Avhich I ha\'e been associated, are as follows : 

The A'agi and the sympathetic nerA'es may each act either as augmentors 
or inhibitors of the stomach. The vagus may be described as predominant^ 
augmentor. It is not suggested that one is definitely antagonistic to the 
other ; this is not the case ; they belong to different systems, or rather to 
different parts of the same system, and goA'ern different functions. The 
sympathetic is concerned chiefly Avith the "postural tonus’ of the organ, the 
A'agus both Avith this and Avith the motor function. Each nerA'e is undoubt- 
edly both efferent and afferent, transmitting centrifugal and centripetal 
impulses, and concerned Avith the motor, A-asomotor, secretory, and sensory 
functions of the organ. They act as regulators of the stomach, and normally 
guide it to function in harmony Avith other parts of the body by means of 
the reflexes passing through them. One A’agus or one splanchnic may be 
divided Avithout influencing the organ in any Avay ; the remaining colleague 
of either then suffices to carry on the AA’ork of both. It Avould appear that 
both vagi and splanchnics are together necessary for the normal regulation 
of the stomach, for Avhen both A’agi are severed effects appear Avhich are 
due either to the abolition of A’agal impulses, Avith an associated e.xaggeration 
of splanchnic action, or to one of these alone ; such results, howcA-er, are 
tempoi’ary, and gradually diminish. If both splanchnics are diA'ided, com- 
parable effects occur, presumably of similar origin ; there is, however, a more 
definite suggestion of A-agus oA’er-aetion in this case than of splanchnic oA’er- 
actiou in the preceding instance, and it is also CA’ident for a longer period. 
The cutting out of one system of regulators therefore gradually results in a 
diminution and in almost a disappearance of control by the remainuig system, 
the final result approaching but not attaining the effects of section of both. 
In this complete denerA'ation, the intrinsic automatic mechanism takes on 
the jiropcr functioning of the stomach no longer guided by e.xternal reflexes. 

.Vs regards secretion after nerve section, two facts only are definitely 
stated : (1) On section of the A’agi "psychic secretion’ is lost : and (*2) .\n 
active gasti'ic juice is still secreted. It is probable that diA’ision of the nerA’es 
ol the pyloric antrum abolishes the chemical or second phase of secretion, 
further work on the question of secretory changes following nerA’e resection 
is necessary, and it is possible that certain of the motor effects obtained are 
m ])art dependent on changes in acidity and secretion brought about Iaa" the 
tlencrvation. 


THE NERVES IN RELATION TO DISEASE. 

Chronic Gastric Ulcer. — The part played by the nerA’es in the studA" of 
disease of the stomaeh is of considerable interest and importance. The 
neurogenic theory of causation of chronic gastric ulcer must first be referred 
to. lius theory is attributed to Rossle. and is supported bv maiiA’ authors 
meludmg von llergmann ; Gruber states that it is held "" that through a 
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primary, even though morphologically or at least macroscopically unrecogniz- 
able, injury m a root region of the vagus, or through an anomaly of the nerve 
legions ineluclecl in the reflex arcs, a quite remote, severe circulatory disturb- 
ance leading to tissue necrosis-e.g., in the gastric and duodenal iWll-nmy 
be produced . Whilst not entirely subscribing to this view as supplying the 
explanation of the cause of all chronic ulcers, we must admit that a certain 
proportion may thus be produced ; and it would ajipear that a lesion of the 
gastric or duodenal wall, the result of infection or iiijuiy, is more likel)'^ to 
become ciironic if an irritation of the nerves is set up. In this relation it is 
of interest to note that all chronic gastric ulcers are situated in the region 
ot the lesser curvature, the so-called ‘ulcer-bearing’ area, and that this site 
corresponds to the area through which the nerves enter the stomach ivall. 
Askanazy and also Dible have found that quite prominent nerves are often 
to be seen in the floor of an ulcer and in the surrounding fibrosis, and in 
addition that ganglion cells of the myenteric plexus may be found. This 
nerve irritation results in local spasm and ischaemia, and thus prepares a 
suitable soil lor autodigestion. There is no doubt, moreover, that distant 
reflex disturbances and spasm may be set up by such irritation, and several 
observers ha\-c shown that these occur with ulcer (Klee, Borchers, Stierlin, 
Loeper and Forestier, Saioz and Moppert, and Held and Roemer). From the 
anatomy of the nerves it is easy to explain thus the occurrence of pyloro- 
spasm in nicer of the lesser curvature, and of gastrospasm in duodenal ulcer, 
both of whicli arc common radiological findings. Woodburn Jlorison* states 
that ulcer of the lesser cuin’ature usually retards emptying, and that in pyloric 
ulcer retardation is the rule, whilst in duodenal ulcer acceleration is the 
common occuvvevrce. ofteir, however, associated with a terminal delay. He 
finds that in the •nervous dyspepsias’ any of these findings may be mimicked, 
and in this he differs from Saioz and Gilbert, who find but little variation 


from the normal in these patients. In the case of pyloi’ic ulcer the site and 
local irritation serve to explain the retention, and in other situations any 
alteration may be explained by a reference to the nerves, whether they 
are involved or not, and whether, if involved, the lesions are irritatir-e or 


destructive. Askanazy has classified the changes undergone by the nerves 
in the base of an ulcer into (1) destructive. (2) passive, wliich include peri- 
and endoneuritis. and (3) jn-oductive, the last including neuroma formation. 
Reflex spasms— the result of ulcer- especially pylorosirasm, cause retention ; 
retention and infection favour the further development of an ulcer, and so a 
vicious circle is set up. Alternatively it is clear that reflex pylorospasm, 
however caused, results in retention and hyperchlorhydria (Bolton), thus 

paving the way for the development of ulcer. 

Lim Ivy and McCarthy assert that gastric secretion is in part due to 
mechanical stimulation, i.e., to distention; they believe that this exp ains 
to some extent the ‘hypernormal gasti-i^c secretion in cases o pyloric 
obstruction. Pvlorospasm has therefore a dual effect on secretion and acid.tj 
in that, first, increased secretion is promoted, and, secondly the normal 
neutralization by reflux through the pylorus is prevented. It would thu. 


Personal communication. 
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appear that a lesion in an}^ part of the course of the nerve paths is a factor 
in the development of gastric ulcer. The lesion may be primary and situated 
at a distance from the stomach, thus fulfilling the conditions of the ‘neuro- 
genic theory’, or may be secondarj'- and either intra- or extra-gastric, the 
result of inflammation or injury of the stomach wall or of a more remote part 
such as the appendix. 

It has been shown that if the pyloric antrum is completely removed, as 
in partial gastrectom3% there occurs a loss of the chemical or second phase 
of gastric secretion, achlorhydria frequently resulting (Dagaew, Lewisohn, 
Smidt). Berg therefore recommends such a procedure in all cases of ulcer, 
for with regard to acidity the results of gastrojejunostomy vary, and it is an 
accepted fact that chronic gastric ulcer can only occur in the presence of 
hydrochloric acid (^lann and Il’illiamson) ; he has observed that a simple 
pjdorectomv does not produce this result. The work of Ii’y and Whitlow 
suggests that the nerves of the jiai-s pylorica jilay a gi-eat part in this second 
phase of secretion, and that their section abolishes it. Their work has failed 
to confirm that of Edkins and Tweedy, who described ‘gastric secretin’ or 
‘gastrin’. 

The radiological findings which have been made in certain cases of hour- 
glass stomach are of interest. In a few instances the proximal pouch empties 
freely and rapidly, yet delay occurs in the distal pouch because of pjdoro- 
spasm. 'Woodburn ^lorison* finds that such pylorospasm is fi-equent in 
patients with hour-glass stomach. It is without doubt reflex in origin, and 
again explained by the distribution of the nerves, if we e.xcept those instances, 
not very infrequent, in which a second lesion causing local spasm is present 
near the pylorus. The tjq:)e in which a rapidly emptying proximal pouch is 
associated with pylorospasm affords an e.xplanation of the good results which 
have been recorded in a few cases when gastrojejunostomy to the distal 
pouch has been performed. 

‘Nervous Dyspepsias’. — The conditions known by the title of the ‘gastric 
neuroses’ or ‘nervous dyspepsias’ must now be considered. They may be 
divided into two broad classes, the vagotonic and the sympatheticotonic of 
Eppingcr and Hess ; the first or vagotonic group show signs and symptoms 
indicati\’e of increased ^'agal action, the second of increased sympathetic 
action. Excessive vagal control is evidenced by hy])ermotility. either with 
or without ‘ hypertonus ’, as sliown by spasm ; increased sympathetic control 
results in atony and ‘hypotonus’. The increase in vagal action may be real 
or apparent ; in the latter instance there is lack of sympathetic control, and 
tlic resultant unbalanced action appears in the form of excessive vagal influ- 
ence ; similarly increased sympathetic action may also be real or apparent, 
^lany authors believe that the sympathetic plays a greater part than the 
vagus in these disorders, and Benard has described a definite “syndrome 
sympathique general ". 

llnst (.oiulitions ]ui\c at present no known ])atholog\'. but arc recognized 
and ileseribed Irom their signs and symptoms. In none have any lesions 
been ilemonstrated either in the stomach or its nerves ; there is, however. 


* I’crsonal coiiimuiucation. 
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one disease in which, when gastric symptoms of hypermotility and spasm 
occur, lesions may be found in the vagus and in the posterior nerve-roots and 
ganglia — I refer to the gastric crises of tabes dorsalis. Furthermore, that the 
nerves of the stomach are not immune to pathological changes is obvious 
from various case reports (Longet, Massary and Walser). 

Eppinger and Hess believe that unbalanced action of the nerves may 
be constitutional in origin, and they discuss the possibility of endocrine 
instability as a cause, calling attention to the findings in Addison’s disease 
and lymphatism ; furthermore, they have shown that vagotonia may be 
generalized or local. Hernando also emphasizes the action of the endocrine 
organs upon the stomach, both directly through their hormones and by the 
action of these on the autonomic system. Latarjet believes that the source 
of the disturbance may be either central or peripheral, and classifies his cases 
into psychopathies and gastropathies. In Ryle’s classification of the dys- 
pepsias these cases are included in Groups II and IV, the former being the 
nervous or psychogenic and the latter the irritative ; he divides the symptom 
complexes into pressor and depressor, which appear to correspond in general 
to the vagotonic and sympatheticotonic. Gastrospasm, including cardiospasm 
and pylorospasm, has been studied from the clinical and radiological aspects 
by Held and Roemer. 

Amongst the symptom complexes are some which have receir^ed generally 
accepted titles, because the clinical findings in them are definite and constant ; 
such are hyperkinesis or supermotility, atony, incontinence of the pylorus, 
insufficiency of the cardia, and with these must be included cardiospasm 
(idiopathic dilatation of the oesophagus) and pylorospasm. Whether the so- 
called hypertrophic pyloric stenosis of infants should be added to these is 
not definite. I am not aware that this condition has as yet been satisfac- 
torily distinguished from pylorospasm. A contracted, tubular condition of 
the pars pjdorica is not uncommon at post-mortems on infants, but is rare 
in adults ; this would seem to point to an increased irritability of the nerves 
of the infant. Should either a lowered threshold to stimidi or an increased 
excitabilit}'^ of the nerves be present, motor disturbances would be expected 
to be of frequent occurrence, and, in the instance of p3dorospasm, an explana- 
tion would be su23plied. It is possible that pylorospasm and hyf)ertro2)hic 
pyloric stenosis of infants may be but degx’ees of the one condition ; Cameron 
tends towards this view, and in a recent review of the findings in congenital 
pyloric stenosis notes that the obstruction is invariably intermittent and that 
no true stenosis exists. 

The theories advanced to explain congenital hypertrophic stenosis may 
be applied with equal force to all forms of sphincteric obstruction in which 
no organic causes are found. There seems no sound reason why the presence 
or absence of muscular hyi^ertrophy should be selected as a definite line of 
cleavage marking off ‘stenosis’ and ‘spasm’ into distinct entities; it is quite 
conceivable that sjjasm may result in hypertrojDhy (see also Held and Roemei ). 
Theories which have found most favour in the explanation of these conditions 
are those of spasm, muscular inco-ordination, and achalasia, and it niay e 
IDresumed that in anj'^ given instance of spasm or paralysis the cause ot eit lei 
is extrinsic or intrinsic in origin. An intrinsic source is best illustratec 



THE HERYES OF THE STOMACH 


639 


the presence of some local, demonstrable lesion ; an extrinsic, 'which acts 
through the nerves, has been shown above to be equally efficacious, and 
Cameron suggests, when referrmg to such conditions in infants, that they may 
be due to an unequal development of the nervous augmentor and inhibitor 
apparatus. In the absence of a demonstrable intrinsic lesion it is necessary 
to seek for an extrinsic source. An extensive literature on “ spastic tumour 
of the pyloric canal ” will be found in a paper b}^ Lerche. 

Secretoiy and sensorj' gastric neuroses are part and parcel of the condi- 
tions referred to above; in them these symptoms predominate, but there 
are alwaj's associated motor disturbances ; hyperchlorhydria may be instanced 
as an example. A careful review of the functional achjdias has been made 
by Udaondo. 

The accompanying brief case-notes illustrate the two chief tr'^pes of the 
‘nervous d}^spepsias’. 

Case 1. — Vagotonic or pressor type. 

A. B., age 45. ^Male. Intermittent attacks of indigestion extending over a 
period of three years. 

X-ray examination showed stomach lying somewhat low, no filling defect, 
pylorus patent, duodenal cap well formed, peristalsis active, emptjing with great 
rapidity but a final delay. 

Opeicvtiox. — X o sign of gastric or duodenal ulcer. Appendix removed. 

Two and a half years later no improvement in general condition. Still suffers 
from indigestion. 

Case 2. — Sympathetiootonic or depressor type. 

M. N., age 32. !Male. Historj* of twentj' years’ indigestion. 

Bismuth meal shotted a large atonic tj'pe of stomach. Pylorus opposite 3rd 
lumbar vertebra. Five-hour bismuth meal : Delay in emptying. 

Clinically : Atonic dyspepsia. 

Kadiograpliically : .Atonic stomach with no etidence of gastric or duodenal 
ulcer. 

Oi'En.vTiox. — ^Xo ulcer ; no groAvth. 

We may conclude tliat disorders of tlie gastric function can be produced 
either bj' hyito- or hyperfunction of the e.xtrinsic nerves. The primary cause 
which gives rise to such disordered function may be located : (1) Peripher- 
ally ; (2) In the nerve paths ; (3) Centralh'. 

1. Irritation, the result of inllamniation, is no doubt the most common 
pcriplierally situated cause. Tlie irritation maj' have its origin at a distance, 
c.g.. the appendix or gall-bladder, and thus produce a reflex dyspepsia which 
may be termed of remote origin, in contradistinction to that which lies in 
the wall of the stomacli or duodenum and may be referred to as pro.ximal. 
Pyiorospiism. superinotility, and hyperchlorhydria are all easily e.xplained on 
this basis ; in addition, it must be noted that factors favourable to the 
development ol ulcer may be thus brought into being ; indeed, certain 
conditions may well be termed pre-ulcerous. 

2. I.esions in the nerve paths are e.xemplified by the findings in the 
g.istiic crises ol tabes dorsalis; lesions of the posterior nerve-roots which 
result in gastric disturbance arc named ' gastro-radiculites ’ bv Bouchut and 
Laniy. 
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3. Disorders of central origin may be constitutional, as suggested by 
Ej)pinger and Hess, and possibly a result of endocrine instability.. It is very 
probable that the number of ‘neuroses’ will be materially reduced by the 
discovery of lesions and inflammations of the peripheral mechanism and nerve 
paths which research has not as yet demonstrated. The part which may be 
played by toxaemia and by drugs in their causation must not be lost sight of. 

Irritation on the one hand, and diminished function on the other, with 
various combinations or stages of these, may thus account for a number of 
the ‘nervous dysjDcpsias ’, of wdiich even the differential diagnosis is now very 
incomplete. 

It is stated that disorders of peristalsis may arise from extensive scarring, 
or be due to a local removal of the stomach wall, especially if from the region 
of the lesser curvature. Alvarez has raised this question, and suggests that 
a sleeve resection is iDreferable to a wedge ; Berg also states that disturbances 
of motility follow the Avedge resection ; he believes that a tract of conducting 
tissue may pass down the lesser curvature and connect the nodal tissue 
described by Keith in the region of the cardia with another node near the 
incisura angularis. That a node may exist in this region is suggested to him 
by the observation that the movements of the cardiac and pyloric portions 
of the stomach are quite distinct and may occur separately (Berg and Crohn, 
McCrea, McSwiney, Morison, and Stopford, and JlcCrea and JlcSwiney). 
Cannon has showm that complete circular incisions of the tunica muscularis 
do not subsequently interfere with peristalsis. It is of interest to note in 
this connection that Stierlin ascribes better results to the sleeve resection 
because in this operation all the nerves must necessarily be divided. 

THE NERVES IN RELATION TO SURGERY. 

The nerves of the human stomach have received considerably more 
attention at the hands of the surgeon than is perhaps generally known. I 
believe that Jaboulay in 1899 Avas the first to advocate surgical interference 
Avith them, the operation he suggested being extirpation pf the coeliac plexus. 
Mingazzini in the same year performed the first intradural diAusion of the 
posterior nerve-roots for a case of gastric crises. I desire in particular to 
refer to the Avork of Exner, 1911, of Bircher, 1920, of Latarjet, 1921, and 
of Schiassi, 1925, and of those Avho haA^e folloAved their techniques {Fig. -119). 

Exner performed subdiaphragmatic resection of the Amgus. and his cases 
Avere all tabetics Avith gastric crises. He considered that the Amgus controlled 
Ammiting, and that Foerster’s operation Avas only of use in cutting off sensa- 
tion Aua the splanchnics. He obserAmd on section of the nerA’^es an immediate 
dilatation, atony, and pylorospasm, and because of the last added to his 
procedure a gastrojejunostomy or a gastrostomy. Table VI is from Exnei 
and SchAvarzmann, 1911-15. I have added a case published by Thomsen. 

Bircher’s operation Avould appear to be an incomplete resection of the 
Amgi. He has operated on 20 cases Avhich clinically resembled gastric ulcci . 
one proA^ed to be an ulcer, in 6 the diagnosis Avas doubtful even at operation, 
and in the remainder no ulcer Avas present. Before operation almost a 
these cases shoAved an atonic stomach. He states that the results Aveie goo , 
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vomiting, nausea, and belching were abolished, pain disappeared, and secretion 
and acidity 'were reduced, the latter verj' considerably. Subsequent X-ray 
examination showed an increase of tonus. 

Latarjet’s operation, to the technique of which I have referred, is equi- 
valent to section of all the extrinsic nerves. The results in man, he finds. 


Fig. 419. — Photograph 
of a dissection of the 
nerves of the stomach on 
which are illustrated the 
sites of division of the 
nerves in the operations 
of Latarjct, Exner, Stier- 
lin, and Schiassi. V, An- 
terior vagal trunk (two 
divisions) ; J, Gastric 
branches ; K, Gastro- 
hepatic branches: 
L, X.iver ; M, Pyloric and 
duodenal nerves ; N, Prin- 
cipal anterior nerve of 
the lesser cur\'ature : 
A— B, The Latarjet opera- 
tion (three steps ; the 
fourth, in which the nerves 
on tho posterior surface 
nro rcuchcdi is not indi- 
cated) ; C—D, Exner's 
operation; E — F, Stierlin's 
operation: G—H, Schiassi’s 
operation (two steps). 



Table VI. — ^\"agotomv fou Gastuic Chisis, (Exner and Sthicarlzmunn, 1915.) 
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are exactly similar to those described by him in dogs. His aim Avas to cut 
oif sensation, diminish the frequency and intensity of the contractions, and 
probably to diminish acidity. I have found in all 59 cases operated on bv 
Latarjet, ’IVertheimer, Pauchet, and Gianolla ; the details are not fully given, 
but onlj'^ in 18 was a simple denervation without other procedure carried out 
{Table VII). Their results over a comparatively short observation period are 
good. Considerable pain is said to follow the operation for the first twentj-- 
four hours, but is easily controlled by morphia. Their cases mclude examples 
of gastric ulcer, of the gastric- crises of tabes, and of certain of the stomach 
ireuroses, which Latarjet classifies as gastropathies ; he states that those most 
suitable for oireration are the vagotonics who show pain, hjqjertonus, h 3 q)er- 
motility, and vomiting, and in whom no rdcer is present. However, even the 
ps 5 ’’chopathies are improved. 

I have foimd no record of anj’^ case operated on bj’- the technique 
described bj' Jean. 

Table F7f.— Dkxekvatiox withoct other Procedure. (Latarjet, 1921-3.) 


GASIROrATHT 

1 ^’CMBER OP 

1 Cases 

RESULT 

i XOIES 

Vagotonic 

j 1 

Disappearance of all 
all symptoms 

j A prcATOUs exploration 
j and appendicectomy 

Vago-sympatlietic 

1 ~ 

Cure 

1 Obser\-ation up to IS 
j months 

Vago-sjTiipathetic with 
ptosis 

o 

Cure 

1 

ObserA’ed 2 to 6 months. 
Operation by Pauchet in 
2 of these 

Vago-sjmpathetic with I 
dilatation j 

1 

Cure for 1 year, then slight recurrence 

Vago-sympathetic with 
hypotonus 

1 

^ Cure 

Obsers'ed 2 months 

Unclassified | 

•i 

Cure 

Obsers'ation up to 1 year 

Gastric crises 

4 

i 

Very marked improve- 1 
ment in pain and vomit- 
ing 

' 


Steinthal operated on two cases of gastric ulcer bj’’ the method of 
Stierlin. The first showed atom% lyqjersecretion, and hjqjeraciditv ; after 
' ' -ation peristalsis was found to be normal, but the hj'persecretion was 
uenced. The second showed increased peristalsis, a six-hour residue, 
lypersecretion ; after operation increased peristalsis was stiU present, 
secretion was further increased. He observes that the operation is almost 
impossible with an ulcer situated high up on the lesser eurvature, and, on 
the whole, has formed an unfavourable opinion of the operation. 

It is necessar}’^ to call attention to the fact that in any procedure involv- 
iiig resection of the lesser curvature the chief nerves are necessarity divided ; 
possibW certain rare sequelse of such operations maj' be thus explained. 
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The surgical treatment of cardiospasm or idiopathic dilatation of the 
msophagus is usually one of four procedures. These four are oesophago- 
gastrostomy, dilatation of the cardiac sphincter, oesophago-plication, and the 
stripping or freeing of the lower oesophagus. Dilatation is ordinarily digital, 
and is carried to the point of paralysis of the muscle (Walton), whilst in the 
other three operations a considerable denervation must be effected. Bull, in 
one of his cesophago-gastrostomj’’ patients, divided the vagi, although as a 
rule he endeavours to • avoid them ; and Meyer in one case of oesophago- 
plication attributed the results obtained to the denervation effected, although 
this author later came to the conclusion that a certain proportion of his 
mortality in operated cases of carcinoma of the lower oesophagus was due to 
division of the vagi. 

The operation designed bj' Schiassi to resect the pyloroduodenal nerves 
resembles in some respects that of Latarjet, in others that of Stierlin. It is 
probable that similar results would be obtained even if the ‘circumcision’ was 
omitted, since the section of the supraduodenal pedicle includes both para- 
sympathetic and sj’mpathetic nerves to the pylorus and duodenum. He has 
performed the operation on 26 patients with duodenal ulcer, but in 15 of these 
he added a gastrojejunostomj^ ; he is satisfied that the results improve upon 
those obtained by routine methods. The object of the nerve resection is to 
give rest to the pylorus and duodenum. 

Koennecke in 1922 exhaustively reviewed the surgery of the nerves of 
the stomach ; he concluded that such operations were not justifiable. His 
chief objection appeared to be that, although no ill effects followed these 
operations on animals, yet if performed in the presence of any pathological 
condition this might be aggravated, and he considered that such would be 
the case in man. This, however, would only occur if an inappropriate opera- 
tion was performed or an unsuitable case chosen, and I consider that Exner’s, 
Bircher's, and Latarjet’s results sufficiently meet this objection. 

Borchers in 1921 also decided against operations upon the vagus, lu’s 
reason, so far as I interpret it, being that since the vagus is not truly a motor 
nerve, in the same sense as a nerve to skeletal muscle is, it is unwarrantable 
to divide it in order to influence reflex spasm and hyjiermotility. I hope 
that in the preceding pages this criticism has been disposed of, and, moreover, 
that it has been shown that these operations have a wider scope than set forth 
by him. 

I.aignel-Lavastinc, in a recent review of the present state of the siirgerv 
of the sympathetic system, comments favourably on the future awaiting the 
operative surgery ot the nerves of the stomach ; while Eiselsberg notes that 
perhaps the more radical of the present jirocedurcs may be replaced bv 
operations u])on the sympathetic nervous system of the abdomen. 


CONCLUSIONS. 

.V review of our knowledge of the anatonry and phvsiologv of the nerv 
of the stomach has been given in the preceding pages, and an attempt '■ a 
been maile to correlate this knowledge with certain features of the patholo<- 
ot the organ. liie effects ot resections of the nerves have been described 
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animals, and certain observations made on man have been recorded. It is 
evident that in animals these operations do not interfere with the general 
health or with the intrinsic functioning of the stomach. The results obtained 
by those who have operated on man support this statement. It therefore 
appears a logical step to investigate further the application of such surgical 
procedures to man. 

By resection of the nerves cei’tain effects on the stomach have been 
produced at will, and these may be desirable in various morbid conditions. 
Complete denervation results in loss of all gastric sensation and thus of 
referred pain, and there is also a loss of reflex control and consequently 
of reflex spasm ; temporary diminution of motility and an increased rate of 
emptying occur in addition, while secretion and acidity are in all probability 
reduced. Vagotomy gives very similar results, but some splanchnic control 
remains. Splanchnotomy, by increasing vagal action, raises ‘tonus’ and 
excites the motor function as a whole. Resection of the vagal pyloric 
branches, or complete denervation of the pylorus, produces a semipatulous 
condition of the pyloric sphincter, reflex spasm is abolished, and more rapid 
emptying obtained. In brief, pain, motility, spasm or atony, and emptying 
time may be controlled to a considerable extent. The value of such changes 
in gastric function and sensation becomes apparent when certain morbid 
conditions are studied. 

In considering the application of such operations, it is necessary to note 
that it has been shown that the nerves play a part in the development of 
the chronicity and complications of ulcer, if not in their actual causation. 
Denervation should therefore, if these premisses are correct, prove a factor 
in the promotion of healing and in the prevention of recurrence. A further 
use of these operations lies in their application for the relief of such symptom 
complexes as are found in the ‘gastric neuroses’. If section of the nerves of 
the pyloric region abolishes the second phase of gastric secretion, as is believed 
by Lim, Ivy, and McCarthy, then denervation is definitely indicated in cases 
of ‘ hyperchlorhydria ’, more especially as ‘hypei'chlorhydria’ is regarded as a 
precursor of gastric and duodenal ulcer. They should also be of value as 
supplementary procedures to a palliative gastrojejunostomy for carcinoma. 
The intestine can also be influenced by such nerve resections, and in the 
future their application may be extended to embrace derangements of the 
intestinal function. 

Four of these operations, those of Exner, Bircher, Latarjet, and Schiapi, 
have already been applied to man with promising results, and their extension 
demands further trial. Clinical observation and the careful selection of cases 
should demonstrate the appropriate modification for each type of patient. 

The Latarjet operation is no doubt the operation of choice when 
complete denervation is desired. The nerve-supply of other organs is not 
interfered with, and the stomach will continue to function automatically, 
ignoring, and ignored by, other parts. Therefore an organ, the contro o 
which has deviated too far in either direction, will be restored to a asic 
condition by this operation. Resection of the vagi or splanchnics alone mus 
be approached with more care ; nevertheless, these operations may prove o 
great value. Subdiaphragmatic vagotomy is the simplest of those designer 
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to abolish vagus over-action, whilst transpleural splanchnotomy for dim- 
inished vagal control or increased sympathetic action, following the technique 
of Jean, is more feasible in man than aiw transperitoneal route. 

The prophylaxis of ulcer and the cure of various of the ‘gastric neuroses’ 
are the two chief uses of these procedures ; with the former they will be 
associated with an operation such as local excision of the ulcer. I would 
suggest that denervation of the 2>ylorus, or resection of the hepatic branch 
of the vagus as it crosses between the layers of the gastrohepatic omentum, 
may, in certain instances, replace either of the operations noted above, especi- 
ally for the relief of pylorospasm. It is further suggested that it is worthy 
of trial in the hypertrophic pjdorie stenosis of infants. The operation of 



I'lr.. 4-0. — to ilUiTtrato the nerve-supply of the stomach. Tlie site of division 
of the nerves in the ojjoration of denervation of the pylorus is shoivn (X~Y). Tlie inset 
>hou» the area tiripped in denervation of the lower a'sophngus (R — S). A, RiMit va-^is ; 

B. Loft Ya;;us ; C, Anterior vapil trunk : O, Posterior vairal trunk ; E» Hepatic va^al 
hraiieh ; F, Pyloric and duodenal branches ; g. Principal anterior nerve of the lesser 
curvature ; H, Syinpathelic nervc.s with the left gastric artery. I. Sympathetic fibres with 
tlie vufenor phrenic ariericM ; J, Sympathetic nerves with the hepatic aricr\’ ; K, Pvloric 
Nvmpaihetie brunches: u. Sympatlietie fibres with the right gastro-cpiploic arten- ** P 
plaeet.1 on the pyloru'*, aiul M indicates tho ca*liac artery. 

denervation consists in the division of the anterior layer of the hepato- 
duodenal ligament and adjoining part of the anterior layer of the gastro- 
hepatic omentum immediately above and parallel to the pylorus.” The 
superior asjieet ot the pylorus and first stage of the duodenum are then cleared 
hy a process ol gan/.e and scissor dissection, either with or without ligature 
ol the right gastric artery, and tlxe nerve-supply is thus effectively dcstroved 
(f’/g. f.> 0 ). The ojicration is of the shortest and simplest, and it must. 
1/ pnon prevent rellex iiylorospasm. and jiroduees a semipatuloiis condition of 
the sphincter, llie operation recently described bv Sehiassi for duodenal 
ulcer is very similar. 
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Another operation which is suggested as a logical procedure is denerva- 
tion of the lower cesophagus. Its application lies in the condition known as 
cardiospasm. So long as denervation is confined to the lower third, no ill 
effects should ensue. The operation may be performed either by a trans- 
pleural or transperitoneal route ; of these the latter appears preferable. The 
lower oesophagus is freed, di-awn down, and whilst the vagal trunks are 
displaced laterally the oesophagus is stripped in order that all nerve twigs 
may be effectively destroj^ed. Accidental wounding of the vagal trunl^, 
should it occur, has been shown not to be of such importance as was formerly 
believed. The oesophagus ma}' also be exposed by the method described by 
Gregoire. 

Definite organic sti-icture is the chief contra-indication to the performance ' 
of these operations if carried out alone ; pyloric stenosis is, however, the 
condition in which gastrojejunostomy gives its most satisfactoiy results. 
Another more theoretical contra-indication is that after denein'ation a serious 
organic lesion, such as carcinoma, may silently develop. Latarjet has 
recorded a case. 

SUMMAKY. 

Evidence has been put forward to show : — 

1. That the anatomical distribution of the nerves to the stomach is 
sufficient to account for instances of reflex spasm or of incontinence of the 
pylorus in the case of gastric or duodenal ulcer, and of spasm or of atony of 
the body of the stomaeh with duodenal ulcer. 

2. That the ‘ulcer-bearing’ area of the stomach corresponds to the area 
in which the nerve branches are chiefly grouped. 

3. That local spasm with resultant antemia is a probable cause of the 
chronicity of ulcer, aided by factors such as retention and infection set up 
by reflex spasm. 

4. That certain of the ‘gastric neuroses’ may be exacth* simulated by 
the resection of either the vagi or the splanchnic nerves. 

5. That the results of nerve stimulation and therefore of nerve irritation 
can also simulate certain of these ‘neuroses’. 

6. That the phenomena grouped under the title of the ‘nervous dys- 
pepsias’ or ‘gastric neuroses’ may have at least three sources of origin; and 
that certain of these conditions will probably come to be regarded as 
pre-ulcerous. These sources are : (a) Peripheral irritation of the nerves, 
manifested bj'^ gastric signs and symptoms. The site of irritation ma}"^ lie in 
the stomach and may set up both local and reflex disturbances, or be situated 
more remotely, as in the gall-bladder, then producing reflex gastric troubles. 
(b) Lesions of the nerve paths, (c) Central disorders, possibly of endocrine 
origin. 

7. That as a logical sequence of the foregoing, operations upon the nerves 
are indicated in certain disorders and diseases of the stomach. 

8. That such operations are feasible, that in animals their results may 
be forecast, and that certain of them have been performed on man. 

Two operations have been suggested based on these findings ; one especi- 
ally suited to the condition of p}dorospasm, the other to that of cardiospasm. 
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I desire to ex^Dress my thanks to my colleagues Dr. B. A. McSwiney and 
Professor J. S. B. Stopford for permission to utilize in this paper the results 
of work performed with them. I also wish to express my indebtedness to 
Dr. J. il. Woodbm-n ^Morison for his assistance, especially as regards the 
remarks on the X-ray findings, and to Mr. G. L. Bromi for his kindness in 
examining the stomach musculature of certain of the operated animals. For 
the drawings I am indebted to Professor Stopford. 
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The spccinicu lioni the ease wJiich is lierc reported correspouded cxiietly 
to Brin’s deseription, and seemed in general appearance to duplicate the case 
from Rafm’s clinic illustrated in Giuliani’s report, » so that it seemed advis- 
able to report it as a ‘ hiemorrhagie cyst’. The subsequent investigation 
showed that the jn-imary condition was an angioma, but the end-results are 
such as I think have never been described, and a full description may 
shed some light on the etiology of the excessively rare condition of Targe 
hiemorrhagie renal cyst’. ” 


CASE REPORT. 

McM., age 3:3, labourer, was admitted to my care in the Wellington 
Hospital on Dec. 10, 1921. He complained that while lifting a heavy milk- 
can two years ago, he felt that something had given way in his side. 
Hicmaturia set in the same night. The blood was well mixed, and neither 
then nor subsequently were anj'- clots passed. He was put to bctl by his 
doctor, and after a few days’ rest the bleeding ceased. He avoided liciivy 
lifts for eighteen months, and then, following another ‘strain’, luematuria 
recommenced and has persisted almost Avitliout intermission until the time 
of the examination. He has never had frequency, dysuria, or any dilliculty 
in passing water. There has been no pain in cither loin. His medical 
attendant rci)orts that hyaline casts were found in the urine in the interval 
between the first and second attacks of bleeding. 

The ])rcvious history and I'amiiy history present no important features. 
He has at times been addicted to alcoholic c.xccss. 

Ox Ex.vm [NATION. — The patient was a sturdy, well-built man, with good 
nuiscular dcvelopmcirt ; well nourished, and marked absence of wasting ; 
very auicmic. Nothing abnormal in heart or lungs, or nervous system. 
Muscular development prevented a very satisfactory abdominal examination, 
but neither kidney was palpable or tender, nor was there any tenderness or 
pain in the costo-vertebral angles. There was no dullness in the suprapubic 
region. Per rectum, the jirostate, vesicles, base of the bladder, and lower 
end of the ureters appeared to be normal. 

Blood-pressure . — Systolic 120, diastolic 80. 

Urine . — Specific gravity 1018. Acid. Blood obviously present and well 
mixed. Albumin : a trace. Sugar : nil. Microscopically : red corpuscles, 
a few white, a few hyaline casts. No bacteria in smear or culture. 

Cystoscopic Examination . — The urethra admitted a No. IS F. cystoscope 
without dillicultv. The bladder appearctl to be normal in all parts, including 
the ureteric orifices. Elllux on the right side, every 20 seconds ; on the lelt, 
every 15 seconds. Blood was easily seen in cacli elllux from the right side, 
while those from the left were clear. Indigo-carmine (10 c.c. intravenously) 
appeared in four minutes from the left side, in seven Irom the right. In the 
latter case the dye was in somewhat less concentration. Total kidney 
function; phcnolsulphonephthalcin, CO per cent in two hours. 

Provisional Diagnosis. — ‘Ibcmorrliagie nephritis’ (essential hieniaturia) 
or neoplasm. The presence of casts, the long duration, and the complete 
absence of clots fa\'oured the former. 
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The patient was so exsanguinated that further delay for investigation 
seemed dangerous, and operation was advised. 

Operation'. — Under nitrous oxide and ether the kidney was exposed by 
the method of Bazy, the peritoneum at the inner angle of the wound being 
opened in order to ascertain the absence of metastases ui glands and other 
organs. The opening in the peritoneum was then closed, and the right kidney 
renioi-ed extraperitoneallJ^ The lower pole, whieh was cleared with some 
difficulty, was hard, white, and covered with dense fibrous tissue. It had 
one or two small bosses upon it. Owing to the tliick wall and the pressure 
of the contained fluid, the impression was given that one was dealing with a 
solid tumour. The mass extended to a little above the hilum, and above this 


level the kidney appeared to be normal. Access 
to the jjedicle was somewhat difficult, as the 
hilum lay in a deep recess formed by the angle 
between the large mass below and the upper 
pole above, while the renal \'ein was very short. 
An accessory artery going to the u}jper pole 
caused some embarrassment before hiemostasis 
was secured. A pint of whole blood was given 
intravenously and the patient left the table in 
fair condition. Reco\-ery was rapid and con- 
valescence uneventful. 

The Specimen. — The upper pole is normal 
in size and appearance, and the fibrous capsule 
thin and smooth. The lower pole (Fig. 1*21) 
is entirely occupied by a cystic tumour 11 cm. 
in diameter. The wall of the cyst is definitely 
fibrous, and varies in thickness between 1 mm. 
and '2-j mm. On incising the tumour. 230 c.c. 
of dark fluid blood and tarry clot escaped. 
Tlic internal lining of the cyst is smooth and 
glistening, except where masses of fibrin and 
clot arc adherent. Mo dilated veins and no 
focus of bleeding are aiiparcnt in the cyst wall. 
The upper major calix of the kidney j)clvis is 
normal, the lower is absent. .V. slight con- 
nection exists between the u)r]icr part of the 
cyst and the jK-h is through wliich a bristle can 



Fig. 421. — H.vrr.orrh.i:;ic cyst in 
luwtT pole oi ri^ht kidney. 


l)e passeil. .Vt two points bosses project externally. At the upjicr jxirt the 
cyst is separated from the rest ot the kidney substance bv its laminated 
fil)rous nail, ami the j)art ot the kitfucy immediately adjacent to this appears 
to be pale and compressed, llie internal measurements of the evst are 9-‘2 
cm. from above di>wn. and (i-S cm. in the other two diameters. The whole 
was ei>sered by the fibrous capsule of tJie kidnev. which passed without 
mterruption into the capsule of the sound part of the or<-an. 

.ff.VmseopiV,!/ /:.rn,;nn<i/m«.-"The cyst wall slious much free and partlv 
organized blooil. beneath which are a series of large intercommunicating 
blood spaces lined by endothelium (Fig. .122). I„ those parts which apiiear 
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to have been subjected to pressure, the blood spaces are obliterated, and 
there are then seen close masses of spheroidal cells with fine slit-like spaces 
throughout. Lying in the midst of and at the periphery of the cyst lining 
there is much old blood pigment, some of which lies in phagocytes. In no 
place is there any infiltration of the capsule, which consists of laminated 
fibrous tissue. Near the junction of the kidney proper and the tumour there 
can be seen flattened and compressed glomeruli in the fibrous capsule. 
The adjacent kidney cortex shows infiltration noth small gi-oups of inflam- 
matory cells.” 

In certain places what appeared to be the original lining of the lower 
calix in the shape of definite transitional epithelium could be seen, outside 
the angiomatous structure. Outside the laminated fibrous wall of the cyst 
definite compressed renal tissue could be made out, and, beyond that again, 
the fibrous capsule of the kidney. 

The specimen was reported as a cavernous hcemangioma giving rise to 

a blood cyst. It is probable that 
an angioma arising in one of the 
papillre had bled into the lower 
major calix; then the outlet of the 
latter into the main pelvis became 
obliterated eitlier b}'^ the gi-owth or 
by organized clot. In consequence 
distention gradually took place, 
and this, either by itself or aided 
by the progress of the tumour, 
obliterated the minor calices, and 
the reaction of the tissues by re- 
inforcing the wall of the large 
calix formed the laminated fibrous 
cyst wall as found. This sequence 
of er^ents seems to be a reasonable 
supposition. 

The description of the micro- 
Fig. 422. — Section througii angioma in wall scopical examination is that of 
of cyst, simtving wide blood spaces. p_ p_ Lyjich, Pathologist to 

the Wellington Hospital, to whom 

I am indebted for a careful examination of the slides and specimen. 

The analogj'’ between this case and that of Giuliani mentioned above is 
striking, not only in the general similarit3'^ in appearance of the specimens, 
but also iir the fact that both were accompanied by hasmaturia. In fact, 
Giuliani’s case was the only one in Brin’s series that presented this symptom. 
To the naked eye both specimens, to judge from the illustration, are identical, 
and in the case of McM. it was only by a somewhat searching microscopical 
examination that the angiomatous formation was found. It is j^ossible to 
conceive that, with the growth of the cyst, cellular elements that miglit 
have been concerned in its origin could disappear’, so that eventuall}’ trere 
would be no evidence that the cyst arose from an angioma. 
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I think that these two cases must be considered as examples of partial 
hajmatonephroses, due to bleeding from an angioma into the lower major calix, 
with results outlined above. The condition of partial hydronephrosis is rare, 
but a case is reported bj'^ Bazy.^ It seems to me that the closing of the 
outlet of one department of the pelvis would more probably take place where 
some neoj^lasmie or clot formation was present than in a simple case, but 
either condition must be of excessive rarity. 

Etiology of Haemorrhagic Cysts. — Most of the theories of origin hitherto 
suggested have been unsatisfactory and inapplicable. The following suggest 
themselves for critical examination : — 

1. Bleeding into a Solitary Serous Cyst. — It has been frequently stated that 
luemorrhagie cysts are merelj'^ a form of serous C 5 'st where bleeding has 
occurred. While it is no doubt true that the fluid in some of these cysts is 
blood-stained, their nature is totally different. The presence of the thick 
fibrous wall, compressed renal substance, and the fibrous capsule of the kidney 
itself, between the cyst content and the kidney surface — these are features 
quite foreign to the simple cyst. 

2. Trauma Causing an Effusion of Blood into the Kidney Substance leith 
Encapsulation. — The history of trauma is absent in most of the cases, and, 
even where it occurs, the bleeding would cease, and the resulting cyst contain 
the usual straw-coloured fluid conmiou to old traumatic blood effusions, while 
a history of hiematuria at some time would be the rule. Continuity of 
bleeding, and not only a single lucmori’hage, is essential for the formation of 
the large blood cysts. 

3. Aneurysm of one of the Minor Renal Vessels. — The appearance of the 
cyst wall with its smooth surface and clinging masses of fibrin might suggest 
the possibility of this explanation ; but apart from the difficulty in conceiving 
that such a tiny vessel should expand to this size, pulsation has never been 
recorded, nor is it likely that an aneurysm would limit itself so exactlv to 
the confines of the kidney. 

■f. Partial Ilwmatonephrosis. — By far the most probable explanation to 
my mind of all the cases is the one suggested previously, namely, partial 
luematoncphrosis. The bleeding may have taken place as the result of an 
angioma as in my ease, or followed one of the various obscure local con- 
ditions that, apart from ‘nephritis', may cause 'essential hsematuria’ — 
varices round a papilla, minute papillomata, etc. 

In the vast majority of cases the blood would pass into the j)elvis without 
retention ; but in some few either the lactor that causes partial hydro- 
nephrosis may be ]3resent — whatever that may be — or the narrow outlet mav 
be elosed with clot adhering to the pelvis lining. In this case the gradual 

organization and augmentation of the clot would cut off the affected calix 

major or minor from the main j)elvis, and tlie continued bleeding would 
cause distention of the elosed cavity. Slight luematuria which would be 
present ill the initial stages might easily jiass unnoticed. 

.Vpart Iroin this distention of an excluded ealix, it is quite conceivable 
that a small angioma might bleed into the kidney substance, causing a cyst 
and that the neoplasm, while stilt present about the wall of the evst. might be 
ohseuied in masses of organized clot and fibrin. The furious bleeding that 
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occurred in some of the cases rvhere an attempt was made to dislodge tliese 
fibrinous masses is confirmatory of the hypothesis. ° 

The etiology suggested would readily account for the layer of compressed 
renal substance that surrounds the cysts. In some cases of partial hasmato- 
nephrosis a severe muscular strain, causing compression of the enlarged 
kidney, might re-oiDen a passage to the jJelvis, and bleeding u'ould continue 
to take place externally, producing hfematuria. This seems to be the only 
explanation in the case of McM. 

Diagnosis. — This is similar to that of serous cj^sts except where Incmaturia 
is present. In the latter case the bleeding kidney is located and the condition 
discovered at operation. In the absence of palpable tumour or hoematuria, 
more relative decrease in function may be expected than in the case of serous 
cysts, as more of the kidnej'^ substance is involved. Pyelography is more 
likely to give information, as some portion of the renal pelvis is almost 
certainly involved. 

Conditions to be distinguished from ‘large solitary htemorrhagic cysts’ 
are : — 

1. Cystic Degeneration of a Neoplasm, tisiially a so-called Hypernephroma . — 
Here the lining is ragged and conrposed of tumour substance, while the presence 
of a growth is as a rule obvious. There is a complete absence of the very 
definite fibrous lining, smooth and even glistening oir its iirner surface, in parts 
where clot is absent, which is one of the characteristics of blood cysts. 

2. Heematonephroses . — A number of cases where a hydronephrosis has 
contained bloody fluid have been encountered, and this is not surprising 
when one coirsiders the frequency with which bleeding is associated with simple 
hydronephrosis, and that not only when the latter empties itself, but e\'en 
when it is of the closed t3'pe. There would be no difficulty in differentiating 
such a condition involving the whole kidney from a localized cyst. 

3. Traumatic Pararenal Cysts . — These are not cornered by the fibrous 
capsule of the kidney in continuity as in the case of the true cyst. 

Treatment. — If the cyst has attained any size, operation will clearty be 
indicated, either on account of pressure symptoms or to clear up the diagnosis. 
In the case of haematuria intei'ference for the latter reason is imperative, and 
in some cases will be urgent, in order to stop hremorrhage. 

The conservative operations so frequentl}'' attended with brilliant results 
in the case of simple c)^sts have no place here. In favourable cases partial 
nephrectom}'’ might conceivably be sufficient if the real condition were known ; 
but it is just this and the etiology that must be so much in doubt, that only 
complete nephrectomy Avill satisfy the conscience of the surgeon. Where 
attempts har'e been made to turn out the cyst contents, alarming hremorrhage 
has always necessitated a rapid nephrectomj^ — a fact Avhich points to an 
angiomatous basis for the condition. 

SUMMARY. 

1 Laro-e solitary hremorrhagic cysts {les grands kystes hematicjues) aie 
excessively m-e. They have few characteristics in common with solitary simple 
cysts {les grands kystes sereuec), and should be placed in a separate category. 
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2. Tliej' are different in nature from blood cysts caused by the degenera- 
tion of malignant tumours, from hsematonephroses, and from traumatic 
pararenal cysts. 

3. The suggestion is made that these cj'sts are of the nature of i^artial 
hajmatonejjliroses, ivhere the source of the bleeding remains active over a 
long period of time. This source ma}’’ be in the paf)illfe of the involved 
portion of the pelvis, and iir the case reported an angioma vas demonstrated. 

4. In some instances the cyst may owe its origin to an angioma in the 
kidney substance itself. 

5. The diagnosis is obscure, and the treatment is total nephrectomy. 
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OBSERVATIONS BEARING UPON THE OPERATION 
OF PROSTATECTOMY.* 

By I. COHEN, E. C. DODDS, and C. H. SHORNEY WEBB, London. 

The majority of surgeons will admit the difficulty of ascertaining the state 
of the renal function from a purely clinical inquiry, and they will agree that 
some additional test in the form of a laboratory examination is necessary. 
Owing to the variety of tests at present in use it is very difficult for any single 
observer to possess an intimate knowledge of all, with the result that each 
worker adheres to some test of which he has special experience. It will 
perhaps be as well to review very briefly these various tests, and to epitomize 
the current opinion upon them. It is not proposed here to enter into a 
detailed classification of the various tests, but merely to refer to them singly. 

To commence with, practically all authorities are agreed that the mere 
examination of the urine for albumin, casts, pus, organisms, and other abnor- 
mal constituents, although impoi-tant, is not reliable as a guide to operative 
ju'ognosis, since it is quite possible to have very advanced renal changes 
coexisting with slight urinary altei’ations. Moreover, the results of back- 
pressure from prostatic enlargement or other causes rarely produce any 
marked changes in the urine. 

A series of very important tests depends upon the administration of 
some natural or foreign substance and noting the excretion of the body in 
question. These are of two main vai’ieties : first, those in which dyes are 
given, and, secondly, those employing substanees such as urea, benzoic acid, 
phloridziu, etc. The dye tests in general use are the indigo-carmine and 
the phenolsulphonephthalein reactions. The former is usually performed 
clinically, and the excretion of each kidney can be investigated, either by 
means of the ureteric catheter or the cystoscoj^e. 

That the performance of some such test as this is an absolute necessity 
when dealing with unilateral lesions no one will doubt. In fact, this type of 
method constitutes the only one by which the individual functions of the 
kidney can be judged. The phenolsulphonephthalein test has proved reliable, 
but suffers from certain serious drawbacks. Thus the presence of blood in 
the urine renders the colorimetric estimation of the dye content e.xceedingly 
difficult, if not impossible. 

Another test, used extensively in England, is the urea-concentration test 
of H. MacLean.^ This test is of proved value in medical cases, but its 
value, when taken alone, in cases with obstruction, is not quite so certain. In 
Table I can be seen a comparison between the urea-concentration test and 


* From the Biochemical Department of the Jliddlese.x Hospital, London. 
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the figures obtained bj^ blood analysis. Bj' means of the administration of 
15 grin, of urea, and the collection of the urine in three subsequent hourly 
specimens, the functional capacitj’^ of the kidney can be judged from the 
percentage of urea in the s 2 Decimen. 

Table I . — Blood-ure.v .iim Nox-proteix Xitrogex .vs Cojip.vred 

WITH THE UREA-COXCEXTR-VTIOX TEST. 


Case j 
1 

Blood- 

Blood 

URIS'E-eREA COXCESTRAIIOS PEP. CENT 

UREA 

N.P.X. 

Before TTrea 

i 1 Hour after | 

2 Hours alter 

C. P. 

Mgrra. per 
100 c.c. 

32 

Mgrm, per , 
100 c.c. 

03 

2-0 

; 

1 3-2 

j 3'o 

T. L. 

25 

07 

3-1 

3-5 

3-5 

S. C. 

40 

04 ; 

0-9 

1-2 

1*3 

1 

H. 

33 

00 i 

1-8 

2-0 

2-5 

C. E. 

70 

00 ! 

4-2 

3-8 

4-4 

J. lY. 

08 

71 

1-3 

1-7 

1-8 

F. B. 

28 

42 

1-1 

1-4 

1-9 

1 


To summarize briefly, it would appear that the mere examination of the 
urine alone does not form a suffieienth’ accurate means of estimating the 
renal function in relation to surgical conditions. 

A whole series of new tests was opened up by the introduction of rela- 
tively simple and accurate methods of blood analysis. Mainly owing to the 
work of Otto Foliii" and his school, it has been made possible to analyse about 
10 c.c. of blood for a whole series of imjDortant constituents. Whereas the 
methods mentioned so far have tested tlie kidney as an eliminatory organ, 
any blood observation will measure retention of certain constituents due to 
some defect in kidney function. The blood content of the following sub- 
stances has received most attention. They are given below, together with 
tlu' normal percentage in the blood : — - 


t rea 

20 

to 

40 

Noii-proteiii nitrogen 

20 

to 

40 

Creatinine . . 

1 

to 

1-5 

Eric acid . . 

o 

to 

3 

.-ynino-aeid nitrogen 

4 

to 

t 

8\igar 

SO 

to 

120 

Chlorides ;is XaCl . . 

400 

to 

500 


mgrni. per 100 c.c. of blood 


1 he estimation of each of these substances has been claimed as the ideal 
kidney lunetion test by different authorities. Thus MacLean (loe. fit.) and 
Be 1\ e.sselowA in their books, review tlie literature very fully, and maintain 
that the urea content of the blood is the most valuable guide to prognosis, 
he latter authority, in considering the advisability of an operation for 
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removal of the jjrostate, states : “ In cases in which the blood-urea content 
exceeds 50 mgrm. per 100 c.c., a two-stage operation is advisable ” ; and if 
the figure lies between 35 and 50 mgrm. per 100 c.c., clinical evidence and 
other tests must be relied upon. 

The American workers maintain that a more complete examination of 
the blood should be performed. Folin (loc. cit.) suggests that all the con- 
stituents tabulated above shoidd be estimated, and opinion should be passed 
upon the general consideration of the nitrogen distribution. 

Frontz and Geraght}'^ state that the most useful information is gained 
from the non-protein nitrogen and uric-acid contents. They disregard urea. 
Myers and Fine,® and Berglund® suggest that the estimation of creatinine is 
of the greatest importance, and that a figure of persistently over 1-5 mgrni. 
2 Der 100 c.c. must be regaixled as evidence of serious renal damage. 

It is necessary to distinguish between nitrogen retention due to permanent 
destruction of kidney substance as seen iir chronic nejjhritis, and that due to 
back-pressure from some genito-urinaiy obstruction. In the latter case 
continued obstruction e\'entually leads to permanent imiDairment of function, 
but the removal of the obstruction to urinary outflow will, if performed early 
enough, lead to an improv'ement in the excretory power of the kidney. 
Johnson’s’ experiments showed that after tjdng the ureter, and thus causing 
com^Dlete obstruction, function could be regained e\'en after fourteen days 
when the ligature Avas remo\'cd. 

Many of our cases as recorded later showed marked decrease in nitrogen 
retention where bladder drainage was resorted to. It is conceivable that 
tests like that of IMacLean might be obscured by the difficulty in efficient 
emptying of a vesiculated bladder. Coming to the blood estimation, the 
argument that the figures obtained may'^ give no information in unilateral 
lesions does not hold when the question is only whether there is enough 
acting kidney substance in the body'^ to warrant the risk of the operation of 
2^rostatectomy^ 

The iiiA^estigations about to be described rvere commenced three years 
ago. It was felt that there was insufficient kzioAvledge on the problem to 
rely on any^ one blood constituent, and that the best interests would be served 


by loerforming as conqrlete analy’^scs as possible in every case. By^ this means 
it was thought that after a large number of cases had been examined the 
diagnostic significance of each constituent woidd be judged. Where pre- 
operative figures were raised, wherever possible we suggested drainage of the 
bladder by'^ means of a suioraijiibic ey^stotomy'^ before ijroceeding with prosta- 
tectomy^ 

Out of our series of 69 cases, in 54 all the blood constituents mentioned 
earlier were estimated. In the others only'' urea, or urea and non-protein 
nitrogen determinations, could be made, owing to small quantities of blood. 
It was decided to classify the results into three groiqos ; (1) Those in which 
only one blood analysis was performed ; (2) Those showing no benefit from 
supirajoubic drainage ; (3) Those in which the effect of suiorapubic drainage 
was found to be successful, as judged by'^ two or more analy'ses. Owing to 
the large number of figures, it was found piossible only'^ to publish representa 
tive examples of each group. 
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Group I . — With regard to this grou^D — that is, those cases in whicli 
only one blood analysis -was performed — Table II shows the result of blood 
analyses U23on a series of unselected cases j)rior to operation. For one 
reason or another a second blood analysis could not be performed. It 
will be noted that in some cases prostatectomj^ was performed, although 
the blood figures were in the danger zone. In other cases drainage, either 
teinjDorary or jDermanent, was instituted, although the figures were well within 


Table II. — C.vsns with Oxe Set of Figures. 


Cask 

VllKA 

x.p.y. 

C'REAT- 

IRIXE 

T’ric 

ACID 

A-MDCO- 
ACID X. 

SCCAP. 

Chlor- 

ides 

rejiarks 

W. F. 

iT^rm. per 
100 c.c. 

340 

Mgrm. perifgrm. per 
100 c.c. 100 c.c. 

37-0 2-0 

Mgrm. pcrMgrm. per Mgrm. per Mgrm. per 
ioO c.c. ' loo c.c. loO cc.. 100 c.c. 

2-5 5-0 125 462 

Permanent drainage 

C. P. 

320 

030 

1-6 

3-7 

11-0 

99 

402 

Prostatectomy 

W. P. 

230 

070 

1-5 

2 7 

7-0 

134 

450 

Prostatectomy 

T. L. 

250 

07.0 

1-0 

2-9 

11-3 

143 

379 ; 

Prostatectomy 

G, G. 

32-0 

290 

( 

1-4 

1-6 

5*4 

112 

388 

Patient unsuitable for 
prostatectomy. Double 
Steinach operation per- 
formed 

.V. H. 

330 

000 

— 

— 

— 

114 

— 

Suprapubic cystotomy 
and prostatectomy 7 
days later 

W. H. 

520 

580 

1-1 

2-8 

7-6 

98 

413 

Cystotomy and prostatec- 
tomy 10 days later 

F. 11. 

410 

55-0 

1 

1-9 

2-G 

10-0 

103 

429 

Suprapubic prostatec- 

tomy 

C. Q. 

290 

40 0 

1-0 

40 

5-9 

101 

402 

E.vpectant treatment. 

Patient unsuitable for 
operation 

C. K. 

3S0 

480 

2-0 

2-0 

8-1 

87 

470 

Suprapubic cystotomy 

F. B. 

300 

530 

1-7 

2 6 

S-2 

98 

— 

Prostatectomy 

J. M. 

970 

820 

2-3 

4-9 

5-9 

146 

445 

Cystotomy. Died of 
ur.cmia 


normal limits. In these instances the surgeon was "uidcd by the general 
condition of the patient irrespective of laboratory fincfin gb. One of tile first 
points striking the observer is that the values for the various constituents 
do not rise or lall together. Thus, in one case the blood-urea and non-protein 
nitrogen contents may be low. whilst the creatinine is high, or vice versa, 
the sugar content varies quite independently of the rciuii condition, whilst 
tile chlorides and amino-acid nitrogen bear little or no relation to the 
clinical condition. 
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It would appear, therefore, that only the urea, non-protein nitrogen, 
ereatinine, and uric acid remain for consideration. If the table be inspected 
further, it can be seen that the non-protein nitrogen and uric acid content 
vary in roughly the same manner, and that the creatinine content is always 
above normal when the former are high, but the reverse does not necessarily 
hold true. ■ Although in advanced conditions the urea content is high, many 
of the cases show a normal content, even Avhen the other constituents are 
very much above normal. This would narrow the choice down to non- 
pi’otein nitrogen and uric acid. A careful inspection of all the figures will 
show that these two values are the most constantly raised in conditions 
associated with renal disturbance, and, if these be taken as a guide, 
it might reasonably be expected that as few mistakes as possible would 
then be made. 

After having decided that the non-protein nitrogen and uric acid 
content are the most reliable, the next problem is to fix danger limits for 
operation. 


Table III. — Cases not Yieldinc 


Case 


R. B. 


F. B. 


G. N. 


J. L. 




Before 

CvsTOTOMr 




UREA j 

NOX-PUOTEIN" ' 
^'ITR0GE^’ 1 

, CUEATIXIXE ! 

' j 

URIC Acid 

AsriN'O-ACID 1 
NITROOEN 1 

t 

SEGAIl 

ClILO 

3Igrm» per 

100 c.c. 

Mgrm. per i 
100 c.c. 

ilgrm. per ; 
100 c.c. ' 

Mgrm. per J 
100 c.c. 1 

iTgrni. jior 1 
lUO c.c. 

iTgrm. ]icr 

' 100 L\(\ 

llgri] 

lUO 

38-0 1 

500 i 

I'l 1 

3-1 

' 6-6 

120 

2t 



6 days later 


' 1 

; j 

i 

I 

^ 4i 

640 

1 

50-0 1 

; 1 

1-2 ' 

1 

3-3 

1 


87 

280 

i 

1 

1 420 

1-1 

4-1 

1 j 

6-8 

CO 

4! 

000 

1 

i 

, 77-0 

1 

1 

1 

1 

1-9 1 

i 1 

31 

i 

0*4 

j 85 

5 

1190 

1 118-0 

1 

i 

1 

2-1 

.5-9 

4-4 1 

1 

127 

I 

1 

4 


W. M. 


No figures before drainage 
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Group II . — In Table III are included the results from a series of cases 
either proving fatal or not jdelding to suprapubie drainage. 

Case IV.M. {Table III) shows a series of analyses upon a man after supra- 
pubic drainage. After ninety days the non-protein nitrogen was much above 
normal (76 mgrm. per 100 c.c.), whilst the urea was normal. He was operated 
upon, a suprapubic prostatectomy being performed, and he died immediately 
after. 

At the post-mortem examination the kidnej^s showed advanced fibrotic 
changes. 

Case G. N. {Table III) showed a fall in liis urea content from 60 to 51 
mgrm. per 100 c.c., but the non-protein nitrogen remained 60 mgrm. per 
100 c.c. Prostatectomy was performed, and he died of urjemia nine days 
later. 

We have examined a series of nine fatal cases, in aU of which the non- 
protein nitrogen content was above 60 mgrm. per 100 c.c. 


Supu.vpuBic Dr.vix.vge. 


After Cystotomy 


1 UIIE.V 1 

i 

XON-PKOIEIX 

XrmoGEx 

CUEAT- 

ININE 

Uric Acm 

0 luc ACID 1 : 

SIG.VR 

CULORIDES 

Rejlvrks 

1 iIxTm. ptr 

1 Iw c,c. 

Mi:rni, per 
i<H3 t.C. 

Jlgmi. per 
100 c.c. 

iTgrru. per Mgrm. per 
100 c.c, 100 c.c. 

ilsrrm. per 
100 c.c. 

Mgrni. per 
100 c.c. 


1 

— 

— 

— — 

— 


— 

i 

1 OT'S 

51-0 

32-2 

1 

— — 

— 


Suprapubic prostatectomy 

as-s 

4*23 

1-5 

3-9 

f.-9 

115 

379 

Cystotomy performed, pro- 
statectomy being dillicult 

(iV‘2 

Gl-3 

G0;i 

i 

2-1 

5 0 

•2S 7-2 

110 

100 

1 

i 

Died after prostatectomy 
done nine days after last 
figure 

l:!lll 

i:!7-3 

*2'9 

-1-3 

S-l 

103 

{ 429 

Died of ur.emia 


I 


Treated as iii-patient 


Treated as out-patient 
Admitted and oi)erated on 
Died of nr.emia 


HOT 
tino 
iiao 
It l 0 
M (I 
;',ii n 


lOti- 

S3*a 

ST‘5 

sto 

soo 

('ll!;! 

75-l! 
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Group 7//.— Qi^ turninor to Tnhl/> 7 V i ■ i, i , 
upon successfully and vieldTufr fn c > wjich deals with cases operated 

that drainage S 



DISCUSSION OF RESULTS. 

An examination of the results points to the fact that the retention of 
non-protein nitrogen and uric acid is far more constant in cases of renal 
damage (as judged by post-mortem and clinical post-operative evidence) 
than the other constituents. By far the most important object is to fix a 
definite figure at which a two-stage operation should be advised. It would 
appear that the danger point lay round 50 mgrm. per 100 c.c. for non-protein 
nitrogen, and about 3-5 mgrm. per 100 c.c. for uric acid content. It must 
be admitted that occasional odd cases have gone through jierfectly normally 
with figures above these, but against these must be contrasted the number 
Avho have either died or exhibited serious clinical symptoms. 

As the result of these investigations we have worked upon the rule that 
figures of above 60 mgrm. and 3-5 mgrm. per 100 c.c. of non-protein nitrogen 
and uric acid respectively, indicate that a suprapubic cystotomy should be 
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that before the final operation for enucleation, the non-protein nitrogen con- 
tent was below 60 nigi-m. per 100 c.c. 


jUPn-vpuBic: Dr-Vixage. 


After Cvstotomy 


FTEP. 

OirY 

j UIlEi 

NOX-PROTEDC 

Nitrogen 

•rRE-VTININE 

Uric acid 

A3ITNO-AaD 

NITROGEN 

SUG-U? 

CHLORIDES 


' per 

Mimu. per 

MCTm. per 

Mgrm. per 

ll?rm. per 

Mgrm. per 

Mgrm. per 


1*10 c.c. 

loo c,c- 

c.c. 

l«j*) c.c. 

I'HJ c.c. 

100 c.c. 

100 C.C, 

ys 

23*0 

41-0 

1-1 

2*3 

5*9 

9-S 

339 

• 

■ 290 

400 

1-2 

2-8 

— 

110 

519 

’ 

350 

300 

1-3 

2 1 

0-0 

114 

470 

■ 

31 0 

320 

— 

— 

— 

— 

— 

• 

3-20 

330 

1-3 

•2-3 

58 


495 

. 

5S0 

480 



3-4 

C-8 






•WO 

010 

21 

2-8 

0-9 

103 

479 

.■eks 

48 0 

090 

— 

3-3 

8-5 

97 

— 


300 

.500 

— 

— 

SO 

98 

— 


380 

450 

— 

— 

— 

141 

— 

lys 

420 

490 

1-.5 

1-8 

8-5 

90 

303 


330 

WO 

— 

— 

— 

— 

— 


•240 

380 

2-4 

3-0 

.5 4 

79 

4S5 


lil'O 

51) 0 

2-0 

3-2 

4-9 

9S-3 

52S 


performcd, and, after drainage, tiic blood figures will usually sink to below 
these limits, when enucleation may be performed. When the high figures 
])ersist in spite of this preliminary treatment, any major operation is contra- 
iiulicatetl, as the kitlneys have become permanently damaged. 

That the striking clinical benefit so frequently seen after a sujjrapubic 
cystotomy is accompanied Ijy a corresponding improvement in the nitrogen 
retention can easily be seen from Table If. In one case, W. (Table If). 
the figures before tiic operation were 161 mgrm. of urea and 110 mgrm. 
non-protein nitrogen respectively. Fourteen days after operation these had 
fallen to :.>0 and :W mgrm. per 100 e.e. respectively. Cases of this nature- 
arc extremely common, and in the nuijority of patients suprai)ubie elrainagc 
is followed by almost immediate improvement. 

It wa)uld appear that the actual operation for prostatic enucleation adds 
abo\it -JO mgrm. to tlic figures for urea and non-protein nitrogen : if then 
tluA \uTc high beiorc. the increase may be sullicient to endanger the patient. 
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With regard to the relative advantage of purelj'^ clinieal observations 
over purely laboratory tests, it is a difficult matter for us to express a 
■definite opinion. 

Table V . — Cojiparison of Blood-ukea and Non-protein Nitrogen Figures 

WITH Duration of Syjiptojis. 



Age of 
Patient 

Duration of 
SV-MPTOMS 

rlood 

Case 

Urea j 

Xon-protein 

Xitrogea 

W. F. 

72 

2 months 

Mgrm. per j 
100 c.c. j 

340 j 

Mgrm. per 

100 c.c. 

37-0 

A. G. 

51 

10 months 

390 j 

860 

J. W. 

71 

12 montlis 

800 

1130 

R. B. 

71 

2 years 

380 

500 

W. R. 

78 

5 years 

1020 

— 

W. H. 

07 

0 years 

520 

j 58’0 

I 

. 1 

« 1 

57 

7 years 

28-0 

' 42’0 


A study of the history of our cases would seem to indicate that the dura- 
tion of the eomplaint plays a very small part in determining the amount of 
retention, as will be seen in a few eases shown in Table V. It is also 
remarkable that these back-pressure cases often show slight general symp- 
toms with urea and nitrogen figures as high as those usually associated 
with uraemia, for example 

Case A. W. {Table IV) : Urea 161, non-protein nitrogen 140. 

Case R. G. {Table IV) : Urea 121, non-protein nitrogen 109. 

There can of course, be no doubt but that the closest co-operation 
between the laboratory and the surgeon is the only method of reducing eiiors 
■of judgement in these cases to a minimum. 


CLINICAL ASPECT. 

The operation of prostatectomy may be productive of considerable 
•shock to the patient— shock of two kinds : (1) General surgical shock such 
as may be produced by almost any major operation ; (2) Urinary shoe sue 
as may be directly consequent upon any major operation on the urinary 
tract, ending possibly in urtemia. Clinicians often lose sight o t le iinpoi 
tance of the first type, in their eagerness to investigate the possib e occuucnce 

^^irirStliout doubt true that a knowledge of the state and 
the kidneys is of paramount importance in determining whether le lem 
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of the prostate is likely to iiuluec much or little urinary shock — with possibly 
complete or partial suppression of urine. It is also wise to bear in mind the 
injurious effect of a general amcsthetic upon an incllicient kidnej'. An esti- 
mation of the 'renal etriciency’ is always necessary in order that the surgeon 
may decide whether the removal of the prostate is feasible, and whether the 
removal should be performed in one or two stages. 

It is not, however, altogether enough to rely on the laboratoiy figures 
of the renal function in order to arrive at a decision as to whether the 
lirostate can be removed or as to how it should be removed. The clinical 
picture of the patient is of as great an importance in arriving at an accurate 
estimation of his chances of survival after prostatectomy as in an\' major 
operation unconnected with the urinary tract. The clinical signs and sym- 
ptoms which are of value in this estimation of the suitabilitj’^ of a case for 
a one- or two-stage operation are best grouped as given in the list below, 
llany of these only make their appearance when there is a fairly high 
degree of renal ineflieiency present. Absence of such signs or symptoms 
favours a good prognosis, jiresencc of them engenders caution. 

1. -dge.— Tliis, being comparatively obvious, need not be enlarged upon. 

2. The Prostale. — Some enlargements of the prostate lend themselves 
more easily to removal than others. Smooth, movable, elastic, moderate- 
sized enlargements are remo\-ed with greater facilit}’ than the small harder 
varieties, for instance. A large gland often shells out more easily than a 
small one. 

3. Desiccation. — The patient is sometimes a dried-up sln-ivelled old man, 
with a dry wrinkled skin and little or no subcutaneous fat. Complaining of 
tliirst, he shows a diy brown tongue and possibly cracked lips. The urine 
in this type of case is often of low specific gravity. 

4. Nutrition. — Complaining of anorexia, nausea, and sometimes vomiting, 
the patient may be badh' nourished and lacking in stamina, feeble and 
totteiy. Constipation may be very troublesome. 

5. Fatigue. — Sleeplessness by night, due either to frequent micturition 
or a definite insomnia, and drowsiness by day are not uncommon. There 
may be a low form of muttering delirium at night, with perhaps picking at 
the bedclothes. These mental symptoms may be intensified by the worry 
of an impending operation. Tremors of the hands and fingers mav be 
present. 

6. Infection. — Cystitis, pyelitis, B. coli infection of the urmary tract, 
calculi, prostatic or vesical, complicating prostatic enlargement, will generally 
mfluenee the surgeon in the direction of a two-stage operation. 

7. Heart, Blood-vessels, Lungs. — Cardiac disease, arteriosclerosis, and 
chronic pulmonaiy conditions must all be considered. 

8. Temperament. — Best summed up in two words — fear and i^hlegm. 
The plilegmatic individual makes a far better patient than the nervous, 
timid type. 

Laboratoiy investigations into the amomits of non-protein nitrogen, of 
blood-urea, or of uric acid will give no information as to the temperament 
of the patient, the state of his heart, blood-vessels, or lungs, his physical 
nutritional state or stamina, his robustness or feebleness, or, even less, the 

VOL. XIII. — NO. 52. 43 
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condition of his prostate. The true perspective is to be found, first, in 
realizing the importance of the laboratory findings and in visualizing them 
in terms of renal function only, and, secondly, in turning elsewhere — i.e., to 
the bedside of the patient— for the absence or presence of those signs and 
symptoms upon which the most accurate estimation of the patient’s chances 
of recovery from the two distinct forms of post-operative shock may be based. 
No wise surgeon allows the contemplation of his patient’s kidneys to mask 
the picture of his jDatient as an individual. 


SUMMARY. 

1. Owing to the lack of uniformity of views upon the value of renal 
function tests in relation to prostatectomy, an investigation of a series of 
cases was instituted. 

2. For various reasons detailed in the text it was decided to concentrate 
the observations upon blood analysis. 

3. From a study of the figures obtained in relation to after-history, it 
was found that the non-protein nitrogen content and uric-acid content of 
the blood formed the best guide to prognosis. 

“i. The upper limit of safety for the complete operation of prostatectomy 
was found to be 50 mgrm. per 100 c.c. for non-protein nitrogen, and 
3-5 mgrm. per 100 c.c. for uric acid. 

5. Experience has shown that if figures above these are encountered, 
the performance of a preliminary suprapubic cystotomy is advisable. The 
enucleation can then be carried out when the figures fall within the limits 
of safety. 

6. The blood-urea content is much more unreliable than the non-protein 
nitrogen and uric-acid contents. A high blood-urea content must always be 
regarded as a serious sign, but reference to the tables will show that a low 
urea content cannot always be regarded as an indication of a normal kidney 
function. 

7. Laboratory findings should never be relied upon alone, but should 
always be considered in combination with the clinical state of the patient. 
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PRIMARY TUMOURS OF THE URETER.* 

By K. LESLIE STEWART, Edinbuugii. 

PjJiii.iHY tumours of tire ureter are of rare occurrence. riting in 1922, 
Aschner^ collected the comparatively small number of forty-seven published 
cases, illustrativG of the various types of epithelial tumour u'hich ha^'e been 
observed. In the available literature the present writer has been able to 
find the records of a further fn’e cases. From the clinical standpoint such 
tumours are of considerable surgical interest on account of the grave symptoms 
they may produce, the difficulties iir accurate pre-operative or even operative 
diagnosis, the frequency of malignant change, and, lastly, the radical operative 
measures usually required in their treatment. For these reasons the following 
case appears Avorthj’' of record, illustrating as it does many features in the 
symptomatology, diagnosis, and pathology characteristic of the condition. 

REPORT OF CASE. 

A married woman, 75 years of age, was admitted to the Edinburgh Royal 
Infirmary on Nov. 22, 1924, being referred to the wards under the charge of 
Professor D. P. D. Wilkie. Her complaint was pain on the right side and hcema- 
turia, commencing eight months previously. 

History. — For many years she had been subject to bronclritis and asthma. 
At intervals for about twenty years she had experienced attacks of hypogastric 
pain associated ndth dj'suria and frequency of micturition. These attacks were 
generally verj^ transient, usuallj' nocturnal, and appeared to be brought on by cold. 
There had been occasional lack of vesical control, especially related to fits of cough- 
ing. A uterine prolapse complained of some years ago was relieved after wearing 
a pessary for a few months. During the last two years there had been chronic 
dyspeptic symptoms, associated wth flatulence and constipation. 

Present Iij.ness. — In Jlarch, 1024, she was feeling somewhat run down in 
health. One morning she was attacked wth sensations of shivering, malaise, and 
general pains, which appeared at first to be heralding the onset of influenza. Later 
in the day a pain commenced in the right loin, gradually increased in severity, and 
was felt shooting do^vn towards the groin. Haematuria accompanied these sym- 
ptoms, the urine being deeply blood-stained, but apparently no clots were passed. 
Varydng in intensity', the pain and hieniaturia continued for three weeks, and were 
associated with frequency' of micturition, especially if the pain was severe. In June 
there was another, but less severe, attack of hxmaturia and pain, which lasted for 
a week. There was no further obrious bleeding, but she complained of intermittent 
right-sided pain, which became severe in November. The urine was generally clear, 
but at times was noted to be turbid. Intermittent frequency' of micturition was 
present, but the total amount of urine was not increased. She now noticed some 
slight loss of weight. 

On ^Ad^iission. The patient was found to be a rather feeble old w'oman, 
broncliitic, u-ith a poor appetite, and complaining of flatulent dyspepsia. The pulse 
was regular, with a well-sustained wave, and the arterial walls, as estimated from 


From the Department of Surgery, University of Edinburgh, and the X-ray Diagnostic 
Theatre, Royal Infirmary, Edinburgh. ° 
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ttie r^ial at the .vrist, were slightly thickened. Systolic blood-pressure was 140 
mm. Hp. Abdominal examination revealed no renal enlargement. There was no 
supeibcial or deep hy-peroesthesia, but tenderness was present on deep palpation in 
the right h:^ochondriac and lumbar regions. The liver was not enlarged, and there 
was no ascites. Splashing could be elicited in a somewhat dilated stomach. Chemi- 
cal examination of the urine, beyond demonstrating a very faint trace of albumin, 
revealed no other abnormal constituent. The Wassermann reaction was negative 
Cystoscopic E^c^wination.— On Nov. 24 a cystoscopic examination was carried 
out. The urme withdra^vn from the bladder by a catheter appeared liealthy, and 
was retained for purposes of examination. The bladder was then filled, and it 



Fig. 423. — Prior to operation. Kadiogram with opaque ureteral catheters introduced, 

Tho catheter on the right side is arrested at the level of tlie brim of the true pelvis. 

was found to hold 300 c.c. without discomfort. An examining and catheterizing 
cystoscope was introduced, and the vesical walls were seen to be in the main healthy, 
with a depression posteriorly. The trigone on the left side was smooth and healthy, 
with the left ureteral orifice readily discerned and quite normal. In relation to the 
right ureteral orifice there was a localized area of pronounced bullous ccdema and 
COTgestion. Opaque ureteral catheters were next introduced. On the left side the 
catheter easily advanced for a distance of 30 cm. On the right side the ureteral 
orifice was found with difficulty, and a catheter passed up it was definitely arrested 
at a distance of 15 cm. From the right catheter a small amount of blood-stamcf 
secretion was obtained ; from the left the elflu-x was more copious, a turbid, 
but not blood-stained. Specimens of secretion from both sides were collected. 

Radiograms were then taken with the ureteral catheters in situ. Ihe ic 
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catlieter was found to pursue a normal course up to the level of the ;ird lumbar 
vertebra. The right catheter was seen to be arrested at the level of the brim of the 
true pehis ; there was no evidence of caleulus at this point (Fig. 423). 

Twenty c.c. of 20 per cent sodium bromi<lc solution was next injected into the 
rinht ureteral catheter without causing tliscomfort. The resulting ureterogram 
demonstrated a definite ureteral obstruction, some distance above the tip of the 
catheter, at the level of the lumbosacral articulation. At this point the ureterogram 
ended as a small sphere. A ver>' faint shadow of bromide solution ^vas observed 
in the renal pelsds, situated lower than usual, at the level of the 3rd lumbar ^ ertebra 
(Fig. 424). 




Fig. 424. — Prior to operation. Right-sided ureterogram after injection of a solution 
of sodium bromide. There is definite ureteral obstruction at the level of the lumbosacral 
articulation. 


EX.V4IIX.VTI0X OF UuiXE. 

Direct Films . — The left ureteral specimen contained numerous transitional 
epithelial cells but no organisms. The right ureteral specimen contained numerous 
transitional epithelial cells and red blood-cells. There were no cells suogestino- 
malignancy, and no organisms were found. The bladder specimen contained red 
cells, a few epithelial cells, scanty polymorphonuclear leucocj-tes, and a few Gram- 
negative bacilli. 

Culture . — On culture a grotvth of Bacillus coli communis was obtained from 
the bladder specimen, but no grotrth residtcd from either of the ureteral specimens. 

Di.vgxosis. — From the symptomatology,- and investigation findings a diaunosis 
was made of tumour affecting the right ureter at the level of the oth lumbar vertebra ' 
probably originating as a priman- growth in the renal pelvis, though possiblv 
prnnardy situated m the ureter. Operation was advised. ° 
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Operation. — The patient was operated upon by Professor Wilkie on Nov. 27. 
Through the usual oblique loin incision the kidney, which was low and mobile, was 
exposed and easily delivered into the wound. The kidney was a little below the 
average size, and, apart from a small siibcapsular cyst on its anterior aspect, it 
exhibited no abnormality. The renal pelvis was not dilated, and palpation revealed 
nothing to suggest a tumour in its interior. The ureter was followed downwards, and 
its upper 6 cm. was found to be healthy and of small calibre. Just below this 
level there was a fusiform swelling, measuring about 3 cm. in length, soft in consist- 
ency and yellowish blue in colour. There were no adhesions to the surrounding 
tissues, the outer coat of the ureter being perfectly intact. Below the level of 
this swelling the ureter again appeared perfectly healthy. No enlarged lymphatic 
glands were found. 



Fig. 425. — Subsequent to operation. Radiogram with opaque catheter introduced 
into right ureter. The catheter passes up to nearly the same level as before operation. 


In view of the patient’s age and general condition, and also because the uro- 
logical investigation had revealed an apparently normal ureter below this level, a 
complete dissection down to the vesical wall was not carried out. The ureter was 
divided a short distance below the tumour, its walls being examined and found to 
be healthy. The vessels of the renal pedicle were then ligated and divided, and 
the kidney with the portion of ureter attached was removed. 

The patient made an uninterrupted recovery. No difficulty was experienced 
with micturition, and no blood, pus, or albumin appeared in the urine. She was 
discharged on Dec. 18, three weeks subsequent to her operation. 

On April 9, 1925, she reported for examination. She stated that all her urinary 
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symptoms luul boon relieved. Tliere hud been no h:emutiiriu nor fre(inency, and lier 
n'riiie was now voidecl easily and without discomfort. She complained of oecasional 
slight pain over the right iliac crest in the distribution of tbe gluteal branch of the 
last dorsal nerve. There had been no loss of weight. 

On cystoscopie examination the bladder was found to be entirely healthy and 
of normal capacity. The bullous cystitis round the right ureter had cpiite dis- 
appeared, leaving a small orilice surrounded by Hat, pale mucosa, in which a lew 
slightly engorged blood-vessels coursed. -V catheter jjassed up the right ureter 
with ease for a distance of 10'.> cm., where it was arresteil. .\n X-ray photograph 
showed the catheter curving round from the beak of the cystoscope, and having its 
tip at a level a little below the brim of the true pelvis (f'’/g. fJo). Six c.c. of sodium 
iodide solution was injected, and the resulting ureterogram demonstrated that the 
ureter fdled evenly for a further I! or t cm. The ureteral calibre was small, and 
there was no distortion or Hlling defect t2G). 



Fig. 120. — Subsequent to operation. Right-sided ureterogram after injection of a 
solution of sodium iodide. Tlie portion of meter remaining is filling evenly throughout its 
course. 


The urine was clear, acid in reaction, witli a specific gravity of 1,006, and con- 
tained no abnormal constituents, ilicroscopically, one or two epithelial' cells onlv 
were found ; no organisms were obtained either on film or on culture. 

P-VTuoLOGiavL Findings. — The specimen was injected and fixed in Pick's solu- 
tion. It was found that the amount of fluid required to fill the renal pehds was 
6-5 C.C., and that the ureteral lumen at the site of the tumour was so encroached 
upon as only to admit a verj- fine probe. After fixation, during the course of which 
a certain degree of contraction of the tissues took place, the whole specimen was 
bisected in the coronal plane. 
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Macroscopic Appearances (Fig. 
9 cm. in length by 5 cm. in breadth. 



As.! - 



Fig. 427. — Drawing 
of kidney and portion of 
ureter removed at opera- 
tion and bisected in tlie 
coronal piano. Papillary 
tumour in the upper third 
of the ureter, expanding 
the lumen. Small cyst in 
the corticomedullary area 
of the upper part of the 
kidney. 

rowing margin (Fig. 429) 


427). — ^The kidney was small, and measured 
The cortex was narrow, and contained a small 
cyst 1 cm. in diameter, lying adjacent to the 
medulla, in the upper portion of the organ. 
There was an increase of peripelvic fat, but the 
pelvis itself was not dilated, its mucosa was 
healthy, and there was a well-marked constric- 
tion at the uretero-pelvic junction. 

The upper 2 cm. of the ureter was narrow, 
4 mm. in diameter, and appeared quite healthy. 
Below this, for a further distance of 2 cm., the 
ureter was dilated in a fusiform manner to 
over twice its diameter above, by a sessile 
papillary tumour, from which a pedunculated 
expanded gro%vth was prolonged downwards 
into the lumen of the channel. The base of 
the tumour covered practically three-fourths of 
the circumference of the ureter and almost com- 
pletely obstructed it. Externally the ureteral 
wall was somewhat congested, smooth and 
regular, and exhibited no induration. Immedi- 
ately fiistal to the tumour the ureter regained 
its small calibre and healthy appearance, form- 
ing an S-shaped bend at a slightly lower level. 

Microscopic Appearances. — In order to 
demonstrate the tumour in its entirety, the 
anterior half was utilized for complete longi- 
tudinal sections. These show the sessile nature 
of the proximal portion, while distally the 
tumour is prolonged as a fibrocelhilar, pedun- 
culated growth, -with normal ureteral wall on 
either side of it (Fig. 428). 

Under higher magnification the distal 
portion evinced the characteristics of a pro- 
liferative type of benign papilloma, with 
hmmorrhagic extravasations towards its peri- 
phery, and at one point the formation of a cyst 
in the centre of an epithelial mass. /Vt the 
vascular, ramifying, connective tissue of the 



Fig. 428. — Longitudinal section of the tumour under law power. The tumour is scssiio 
in its proximal portion and pedunculated distally. (X 3.) 

neoplasm is seen to be continuous with the ureteral submucosa, and at this point there 
is a round-celled infiltration. Surmounting the stroma, and sharply demarcated iron 
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Fig. 4:29. — Section at llie atta<*hnu'Mt tho 
ci:stai pedunculated portion of tlu* tumour tt> the 
ureteral wall. Tlicro is an indaininalory-oollod 
infiltration of the >ubinucous coat of ila* urvtor at 
tlie growing inarein of the tumour. 



Flu. Flu. Drawim: of a -ootiun of the distal 
papdloinatouA portion of the tumour under hii:h 
power. The imhvulual eliaraetenstics of the 
tumour celU and tlieir relationaliip to the stroma 
are M*en. 



turn proximal portion of the 

Invasion of the submucous coat of the 
rnnr.a- ^ Inlands of tumour-cells, with a sur« 
luflammator^^-celled infiltration. Tho 
mtact muscle coat is seen below. 



Fig. 432. — Sessile proximal portion of the 
tumour. Irregular strands of tumour-cells infil- 
trating tho submucosa. A group of dilated blood- 
vessels in the ureteral adventitia is separated from 
the tumour by the intact muscle layer. 
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it. are the epithelial elements, several layers in depth. In the stratum adjacent to 
the stroma, the epithelial cells are elongated, whereas superfieially they are flattened. 
In the intermediate area more variation occurs ; thus, in the denser poitions the 
cells are compressed and tend to be spindle-shaped, while in the looser portions they 
tend to be cuboidal or polyhedral. Individually the nuclei differ in shape and size, 
in accordance with the type of cell, and also show variations in their staining 
properties, some staining much deeper than others, while in a few there is a reticular 
formation of the chromatin. The cytoplasm is faintly granular and takes up the 
basophil stain poorlj' {Fig. 430). 

The sessile proximal portion of the tumour, while still retaining its papillary 
nature, showed in places evidences of commencing infiltration, though at no point 
could this be found to penetrate beyond the submucous layer. The ureteral sub- 



Fig. 433. — Sessile proximal portion of the 
tumour. Cyst in the centre of the growth, con* 
taining swollen, degenerated tumour-cells and red 
blood-corpuscles. 


mucosa is invaded {Fig. 431) by two 
islands of tumour-cells, surrounded 
by an inflammatory cell reaction, the 
intact muscularis being seen immedi- 
ately below. Similarly the submucous 
connective tissue, covered by more 
or less normal mucous membrane, is 
shown infiltrated {Fig. 432) by irregu- 
lar strands of tumour-cells, some of 
which tend to be of an undifferen- 
tiated type. Again the process stops 
short of the muscle layer, and a group 
of dilated blood-vessels is seen in the 
ureteral sheath externally. Vacuo- 
lation and cyst formation were very 
definite features of this portion of the 
tumour. A large cyst is depicted {Fig. 
433), lined by flattened cells, and with 
two ingrowths, the superficial cells of 
Avhich are oedematous, swollen, and 
becoming detached. In the interior 
of the cyst are some swollen, degen- 
erated tumour-cells and also a few 
erythrocytes. 

Sections taken from the kidney 
revealed a moderate degree of chronic 
interstitial nephritis, commensurate 


with the age of the patient. The renal pelvis and ureter above the tumour showed 
no abnormality, but in the portion of ureter situated below the tumour there was 
slight congestion and an extensive round-celled infiltration of the submucosa and 


of the perivascular areas in the outer coat. 

Conclusion . — Primary papillary epithelial tumour of the ureter, with cyst 
formation and evidences of early malignancy of a local character. 


ETIOLOGY. 

^le.chanical irritation being such an important etiological factor in tlie 
production of tumour growth, it might be expected that ureteral neoplasms 
would be found existing as sequelse to calculus formation. In 11 out of 
54 cases calculi have been pi-esent. In certain instances, however, their 
etiological significance may be questioned, as it api^ears quite possible that 
they may have developed subsequent to the ureteral obstruction and urinary 
decomposition occasioned by the tumour, or that they have formed in the 
centre of a blood-clot enclosed by tumour growth. The latter possibility is 
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illustrated iu Le Deutu’s- ease, wliere papillomatous f,'ro\vtlis were .situated 
at the two e.xtreinities of the ureter, eaeli eoidaiiiiiiy a little ma.ss of blood- 
clot iu the eeutre of which was a small eoiieretioii the size of a hemp-seed. 
Oceasioually, however, the eonstaut irritation of an imi)aeted ealeulus ai)pcars 
undoubtedly to have been of importanee as a predi.s|)osiii,‘' factor. In a ease 
published by Metcalf and SaffonF the patient had suffered for some years 
from attacks of renal colic and ])yuria : he subsecpiently developed, at the 
lower end of the ureter, an adenocarcinoma surrounding an impacted oxalate 
stone. A very similar ease wjis reeonled by Davy.' In Aschner's ease a 
eareiuoma of the upper eiul of the ureter was associated with a state of leueo- 
plakia. infection, and ealeulus formation in the renal pelvis. 

Calculus formation, apparently, is more fre(piently associated with 
malignant than with benign ureteral tumours. 

Concomitant anomalies in the ureter have been noted on two occasions. 
In Xeelsen's^ ease multiple papillomatous tumours grew in the upper end of 
a bifid ureter, whilst in .Iona's'' e.ase a ■pa|)illary epitlielioma ' oeeupied a 
diverticulum at the lower end of the ureter. 

Age and Sex Incidence. —Neoplasms of the ureter, like those situated 
elsewhere in the urinary tract, occur most fretpiently late in life, the average 
age being in the sixth deeaide for all forms of tumour. Ilercseo’ and 
Thornton® recorded the eases of patients .'hi years of ago. I)oth with benign 
tumours. lA the lower and upper ends of the ureter respectively; whilst, at 
the other end of the scale. Iliehter'.s'-' cjise wars tliat of ai womam. age SO, with 
a papillary eareiuoma S cm. above the ureteral orifice. The influence of sex 
appears to be of little or no importance as an etiological factor. Of 5f 
patients, 25 were females auul 29 were males, a disi)airity insulfieient in extent 
to draw conclusions from. 


B. Epithelial tmnours 


PATHOLOGY. 

The several varieties of ureteral tumour recorded by different observers 
suggest the following as a simple pathological classification : — 

A. Connective-tissue tumours Sarcoma. 

j 1. Benign papilloma 
2. Papillary carcinoma 
( 3. Non-papillaiy carcinoma. 

Sarcoma. — This variety of tumour is extremely rare. I have been able 
to find reeords of only 5 cases in the literature. Of these, Targett'® reported 
on a male, 45 years of age, in whom the whole of the abdominal portion of 
the ureter was the seat of tumour growth. Willentzki"^ referred to a sarcoma 
of the upper ureter, and Ribbert^- observed a myosarcoma spreading from 
the renal pelvis into the ureter. It is probable that in all these eases the 
ureter was invaded secondarily. 

Benign Papilloma. — This type of neoplasm appears to be that most 
conmronly met with. It ma}'^ be sessile or pedunculated, sometimes markedly 
so. Cuh er'® reported a case in which the main tumour consisted of one long 
ns, 3 cm. in length, growing from a narrow pedicle and projecting distally. 
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Papillomata may occur singly, as isolated multiple growths, or as a diffuse 
papillomatosis, affecting a considerable portion of the ureter. Situated any- 
where in the ureter, they show a predileetion for either the upper or the lower 
end ; sometimes, as in Le Dentu’s ease, isolated tumours may occupy both 
these portions. Should they occur at the lower end, they may be e.xtruded 
through the ureteric orifice, and secondary tumours may be engrafted on the 
neighbouring vesical wall. In this manner they may simulate the more 
common multiple papillomata which, having their origin in the renal pelvis, 
tend to spread down the ureter, either by direct continuity or by the forma- 
tion of isolated tumours, and eventuall3'^ involve the vesical mucosa. A 
typical example of this latter tj^pe of tumour is afforded by a case described 
by jMarion,!'* where a total ureterectony for diffuse papillomatosis was neces- 
sitated five j'^ears after a nephrectoni}'^ for multiple papillomata of the renal 
pelvis, and where, in the intervening period, frequent fulguration had been 
required for recurring papillomata situated in the corresponding side of the 
bladder. 

Histologically, ureteral papillomata are similar in eveiy waj’^ to those 
occurring in the reiial pelvis or the bladder. Thus they are formed by a 
branching vascular stroma, surmounted by multiple laj^ers of transitional 
epithelial cells, sharply delineated from the underlying connective-tissue core. 
In the connective tissue, especiallj'^ at the growing margin, are often found 
groups of small round cells, probabU a manifestation of the irritation pro- 
duced by the advance of the tumour growth. 

Papillary Carcinoma. — Papillarj’^ tumours of the ureter exhibit a striking 
tendency towards malignancJ^ Where a careful histological examination has 
been carried out on tumours having the macroscopic appearances of benign 
papillomata, evidences of carcinomatous change have been forthcoming in a 
number of cases. In some instances the tumour has been found to be exhibit- 
ing onl}^ earh^ signs of local malignancy, such as increased proliferation of 
atypical or basal cells with loss of polariW ; in others, typical destruction 
infiltration of the ureteral wall and iiiA'asion by tumour-cells of the peri- 
ureteral tissues have indicated the growth to be essentiallj' carcinomatous. 
It is important that the whole tumour should be examined, as sometimes 
only a small portion maj'^ show malignant characteristics, the remainder 
appearing benign. In Richter’s case, a localized jDajjillaiy tumour in the 
lower third of the right ureter had, in the main, the usual structure of a 
benign papilloma, except for some variation in type of the eiDithelial elements. 
In the central section of the growth, however, tumour tissue in alveolar 
structm’e penetrated the muscularis into the connective-tissue sheath, and ai\ 
infiltrated retroperitoneal gland was found at the autopsy. Almost ^rithout 
exception this tjq^e of tumour has formed a single growth and has been 
situated in the lower portion of the ureter. 

Non-papillary Carcinoma. — This group comprises the rarest forms ol 
epithelial tumours found in the ureter. !Most have been described as medul- 
lary or encephaloid, but there are five cases on record of squamous-celled 
carcinomata. Amongst the latter is Aschner’s ease, alreadj" referred to, in 
which leukoplakia featured. As is to be e.xpected with so malignant a lorm 
of tumour, early extension to surrounding structures has been manifest. 
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Thus, in Davy's case a mass involving; tlie I)asf of tlie I)la(ltlcr, and ulccra- 
tiii!' into tlie rcetuin, liad ()ri!»inatLMi in an cncvplialoiil varcinoma of tlic lower 
end of the meter. In Ilektoen's*^ ease a medullary careinoma eroded the 
right iliae bone, and grew to form a mass in the right inguinal region, thereby 
justifying the elinieal diagnosis of osteosareoma. 

Effects upon the Pro.'cimal Ureter and Renal Pelvis. — Praetieally all 
ureteral growths tend sooner or later to ])roduee meehanieal obstruetion, 
with the result that the proximal portion of the ureter and the renal pelvis 
dilate. Seeondary hydronephrosis is therefore a eoinmon eoneomitant lesion, 
and may be extreme if the obstruetion is of gradual onset and long standing, 
.as oce.asioned by the more benign forms of tumour. 

Metastases. — .\11 forms of malignant tumours are noteworthy for the 
early metastatie formations oe<'asioned by them in distant organs. Spread 
may be either by way of the blood-stream, or by lymphaties to the retro- 
peritoneal lymphatie glands. The liver was found to be the scat of carcino- 
matous deposits by ^’oelcker’'* in a case of i)apillary carcinoma of the lower 
left ureter; and by Davy. Schmitt.’' lluiulle,’^ and I'erpahl’” in cases of 
non-papillary carcinoma. In Rimdlc and Vori)ahrs juitients the lungs were 
also invaded. Spinal metastases were noted in two cases; in .Vciler's^ the 
4th lumbar vertebra was involved. Gerstcin-’ found a small eareinomatous 
nodule in the right kidney, which he considered secondary on account of an 
old-standing hydronephrosis and a relatively large careinoma at the lower 
end of the corresjionding ureter. 

SYMPTOMATOLOGY. 

Ureteral tumours possess no j)athognomonic sym])toms, and thus may 
simulate such other conditions as renal or vesical tumours, renal calculus, 
hydronephrosis, or so-called essential luematuria. 

Hsmaturia. — Undoubtedly the commonest symptom is ha;maturia, which 
is usually the initial sign and may be the only one present thi-oughout the 
disease. It has been obseiaxcl in 63 per cent of all eases, and in o\'er 73 per 
cent of papillomata and papillary careinomata. The hiemorrhage is usually 
intermittent, and ma}- be profuse even from a small growth, thus pi-oducing 
a severe degree of seeondary anmmia. In a case described by Hofmann-- 
the bleeding occasioned by a jiapilloma the size of a bean was sufficiently 
copious to cause the death of the jmtient. As in renal neoplasms, the blood 
IS intimately mixed with the urine, but clots are liable to form, and their 
passage may excite a tN'ijical ureteral colic. Such clots are usually worm- 
shaped, and poi'tions of them may be so firm as to be mistaken for calculi 
by the patient, as occurred in Judd and Struthers’-^ case. 

Pain. — Pain is a less common symptom. For convenience it may be 
divided into three main types which, of course, may merge into one another ; 
(t) Acute colic from the passage of clots ; (2) A more constant ache in the 
loin from backward pressure and dilatation of the renal pelvis ; (.3) Severe 
and sometimes lancinating pain from the pressure on important surrounding 
structures of an infiltrating malignant grou-th. The presence of a calculus in 
association with the tumour may be the cause of varying degrees of pain, 
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quite apart from tliat occasioned bj' the tumour itself. Severe pain of unusual 
origin was observed in Heresco’s case, where a male, 32 years of age, with 
a benign papilloma at the lower end of the ureter, had suffered for ten years 
from occasional attacks of renal colic on the same side as the lesion, accom- 
panied by phosphaturia. Occasional subsidiary symptoms, such as slight 
twingeiirg pains on the affected side and frequency of micturition, may be 
explained possiblj'^ by the irritation and reaction occasioned by the presence 
of the tumour, or on the other hand may be due to a coincident urinary 
infection. 

Hydronephrosis. — As an objective symptom, hydronephrosis, in varying 
degree, has been observed in approximatelj’^ 55 per cent of cases ; and in a 
small projrortion, indeed, it has been the sole evidence f)resent of urinary 
disease. Lr 1921 Thorrrsorr- Walker-^ reported srrch a case where the diagirosis 
of diffuse papillorrratosis of the ureter was arrived at during arr operation for 
an otherwise symptomless hydronephrosis of eight months’ duration in a irran 
who had experierrced oire attack of hreirraturia four years previouslJ^ 

It is extrerrrely exceptional that the actual tumour .can be palpated or 
seen externally, apart from where it produces profuse infiltration and local 
exteirsion. Quinby,-® however, described the case of a patient where a ureteral 
tumour was felt as a distinct mass, oval in shape, and situated a little below 
and to the left of the umbilicus. This timiour was rejDorted on as a meso- 
thelioma of renal anlage origin, showing local invasion. 

DIAGNOSIS. 

As ureteral tmnours may simulate in their symptomatology many other 
lesions of the urinary tract, diagnosis must rest to a large extent upon the 
data obtained from a complete urological investigation. Cystoscopy and 
ureteral catheterization should be combined with a routine radiological exam- 
ination and pyelo-ureterography, whilst the urine obtained from the bladder 
and separately from the kidneys should be examined bacteriologically, eyto- 
logically, and chemically. 

The difficulties of diagnosis ma}'^ be gauged to some extent from the fact 
that in nearly 40 per cent of the recorded cases the tumour was discovered 
post mortem. In several of the clinical cases the correct diagnosis has been 
arrived at onlj'^ after one or more previous operations on the kidne}^ under- 
taken on the assumption that there was present a tumour or simple hydro- 
nephrosis of that organ. 

Under two conditions diagnosis maj'^ be fairly simple. The first is where 
a tumour is seen actually projecting from the mouth of the ureter. The 
second is where bleeding continues after the extii-pation of a tumour at or 
near the ureteral orifice, and on c 3 'stoscopic examination blood is seen issuing 
from that aperture. In the latter case, ureteral catheterization will frequenth 
determine the location of the tumour which is causing the bleeding. In 
either case, however, it may be impossible to identify the iqjper limit of t le 
growth, or to ascertain whether the tumour is primarilj' ureteral or origina- 
ting in the renal pelvis. The first correct pre-operative diagnosis was jiroba y 
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made in 1S09 by Alban-aiu in a ])atient upon nlioin Lc Dcntu liad j)reviowsly 
performed a nepiirotomy for renal eolie. As (he urinary fistula eontinued to 
discharge, and as the ureter was found to be obstructed from aliove, All)arrau 
carried out a eystoseopie e.xauuuatiou. discovered a ijapilloma ])rojeetingr 
from the ureteral oriliee. and demonstrated the ureteral obstruction at a 
distance of 5 mm. by means of a catheter. 

Where the tvimour is situated some distance above the ureteric oriliee. 
accurate diagnosis may be extremely dillicult. Tlie cystoseoj)ie lindings in 
such cases may be entirely negative, or l)Iood may be seen emanating from 
the ureter in jets, as an almost eontinuons stream, or as a solid cylindrical 
eoagulum. Oeciisionally the ureteral oriliee itself is slight!}' deformed or 
shows blood-staining of the mucosa snrroun<iing it. Kraft-'^ observed during^ 
cystoscopy that direct abdominal pressure over the site of a vascular tumour 
caused a stream of bright blood to be ejected from the ureter, where before 
the efilux had been clear even though press\ire had been exerted over the 
kidney above. Renal function as tested by excretion of indigo-carmine iias 
been found to be impaired or lost in some eases, whereas in others it has been 
equal to that of the healthy side, indicating that the tumour has not caused 
marked obstruction to the urinary outllow. 

Ureteral catheterization may give valualde information in various ways. 
Where blood is issuing from a ureter, the catheter may be suddenly arrested 
by a definite obstruction, and if. as was pointed out by Marion, the catheter 
can be introduced beyond this level, clear urine may be obtained, or Incmato- 
nephrosis, due to central bleeding, Jiiay be ta])pcd. Beer-’ obtained no 
e.xcretion of dye from one side, but a continuous How of blood occurred after 
the u'ithdrawal of the catheter, which had been arrested half-way up the 
ureter. Chiari-® likewise found an absence of secretion associated with a 
ureteral obstruction, which bled on impact with the catheter. It is, of course, 
not uncommon even in a healthy ureter for the tip of a catheter to be arrested 
in its ascent by a fold of mucous membrane, and also for it to cause traumatic 
bleeding. Such bleeding, however, is not copious, and there is generally a 
gradual increase in amount from the moment of its inception, the secretion 
being clear up to that jioint. Other sources of lu'eteral obstruction and 
possibly of bleeding might be cited, such as simple or tuberculous stricture, 
calculus, and stenosis of extra-ureteric origin, the last perhaps being most fre- 
quently occasioned by the presence of calcified retroperitoneal glands causing 
pressure on or kinking of the ureter. Any of these conditions may simulate a 
timiour, and it is therefore ^'ery important that the ureteral catheter be made 
opaque to X rays, and after its introduction a radiogram be taken. In this 
way the exact site of any form of obstruction can be located, the relationship 
of the catheter to abnoi-mal shadows ascertained, and the differential diagnosis 
facilitated, 

Pyelo-ureterography has been employed in a small number of the pub- 
lished cases. It is obvious that this method of diagnosis is especially indicated 
in ureteral tmnours, and interesting results have accrued from its use. Thus 
Quinby found “ a definite distortion and obstruction in the ureter, which was 
curved upward, slightly dilated, and the shadow ended in an abrupt tip 
opposite the iliac crest ”. The ureterogram in Kretscluner’s^ case demonstrated 
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a distorted ureter, which ascended in an S-shaped eurve and terminated 
with its tip overlying the mid-point of the iliac crest. Culver’s case was one 
in whieh the kidney had been removed previously on account of the patient 
experiencing repeated htemorrhages. As the bleeding reeurred, ureterography 
was carried out, but in this instance the ureterogram failed to show any 
tortuosity, dilatation, or filling defeet, and it extended above the site of the 
tumour, which was an attenuated papilloma not causing ureteral obstruction. 

Occasionally the cytological examination of the urine gives valuable 
information. Thus Richter found atypical epithelial cells in his case, and 
Kraft discovered definite detached papillomatous villi. Needless to say, the 
mere finding of transitional epithelium, even in considerable amount, is of no 
import. Similarly the presence of ims-cells and organisms does not negative 
tumour, superimposed infection being not uncommon. 

TREATMENT. 

The surgical treatment of ureteral tumours depends upon their pathology, 
upon their site and extent, and upon the general condition of the patient. In 
those who are poor surgical risks from old age, excessive haemorrhage, or other 
grave complications, modifications will be found necessary in the oi:)erati\'e 
technique employed. 

In most cases the ideal treatment is complete nephro-ureterectomy, 
carried out in either one or two stages. Where the growth involves the 
ureteral orifice or surrounding bladder wall, a partial cystectomy may require 
to be added, though satisfactory results have been obtained from fulguration 
of the vesical extension prior to the major operation. Such a drastic form 
of treatment is indicated on three main grounds : (1) The kidney is generally 
hydronephrotic, otherwise diseased, or will become functionless as a result of 
the operation. (2) It is frequently difficult to gauge the exact e.xtent of the 
tumour ; widespread extensions along the ureter may occur, either in con- 
tinuity or separated by considerable areas of healthy mucosa. (3) Although 
apparently benign, these tumours may be actually malignant or in a state of 
incipient malignancy. The complete operation v'as first performed by Albarran 
and Le Dentu in 1899. 

If a single tumour in\’olves the upper portion of the ureter, and if it has 
been established previously that the remainder of the ureter is healthy, then 
nephrectomy and ureterectomy to a point well below the growth is justified. 
Such patients should report at regular intervals afterwards for examination. 

In those tumours of the lower end of the ureter which project into the 
bladder as pedunculated pajjillomata, endoscopic fulguration or local excision 
with re-implantation of the ureteral stump into the bladder may, in certain 
cases, be the method of choice. The latter form of treatment was first 
employed in 1899 by Leonte,™ as reported by Heresco, and subsequently by 
Albarran, Brunet,^- jMackenroth,®* and Finsterer.®^ In each case recovery 
ensued, but in the first mentioned an acute ijyelonejihritis followed the opera- 
tion and necessitated a nephrectomy. 

Marion*® records two cases treated by endoseojjic fulguration. In the first 
a vesical papilloma in the region of the right ureter was so treated in a lemale 
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of CG years. lI:einorrlui^e reeiirreil. and a tumour situated a ciu. above tlie 
ureteral oriliee was similarly dealt with, a sueeessful result being obtained. 
In his other ease a seeoud tumour was likewise situated 5 cm. above the 
lower end of the ureter. a)\d clear \u-iue was evaeuateil by means of a ureteral 
eatheter passed beyond it. Following upon fulguratiou. however, a condition 
of luemutone])hrosis developed, a uc|)hrcctomy was ))erformed, and the cause 
of the bleeding was discovered to be a scries of muiti|)le papillomata in the 
renal pelvis. 

It is evident that ojierativc measures directeil only towards papillary 
tumours at the lower end of the ureter tend to be incomplete. They do not 
take into account the condition of the kidney and ureter above, which may 
well be the site of a primary growth. These forms of treatment shovdd be 
undertaken therefore only in the case of those who arc bad surgical risks, as 
the first step in a deliberate two-stage ojieration. or on the uuderstauding 
that further operative iutcri'crencc may be rctpiired at a future date. 

SUMMARY. 

1. Primary tumours of the ureter are rare, and are met with ehielly in 
the sixth decade of life. 

2. Caleulus is not a common ))redisposing factor ; when present it is 
generally associated with malignant forms of tumour. 

3. Pathologically these tumours arc most frccpiently ))a))illary in type 
and many show the structure of benign papillomata, in which case they may 
be multiple or diffuse. There is a decided tendency towards malignancy — 
papillary carcinomata, medullary eareinomata, and squamous epithcliomata 
occur. Sarcomata are excessively rare. 

4. Any portion of the ureter may be involved, although there is evidently 
a predilection towards cither the upper or the lower extremity. 

5. The symptoms produced are not jjathognomonic of the disease, and 
are the same as those engendered by renal neojjlasms — namely, hicmaturia, 
pain, and sometimes renal enlargement due to the tumour obstructing the 
ureter and causing hydronephrosis. 

6. Accurate diagnosis is usually very difficult, but considerable aid is 
obtained from the employment of ureteral catheterization and jjyelo-uretero- 
graphy. It is important to locate the downward extent of the tumour, with 
special reference to the possibility of multiple growths. 

7. Radical operation is indicated in treatment. In most instances, 
nephro-ureterectomy, either complete or partial, is the method of choice. 
Fulguration of tumours situated at the lower end of the ureter has given 
encouraging results in patients unsuited for the more radical surgical measures. 
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SUBPHRENIC ABSCESS.* 

Bv LIOXKL B. FIl'IHI.l) anu 1{. .F. Mc.VKlI.L LOVE, Lonuox. 

Tins eomlition was closiTihcil hy Harlow as lonj; a”o as 18F;>. aiul about 
1873— t Hilton Fauijc jiublislusl a jiapor on " Abscess wit bin tlie U])])cr Part 
of the Abdomen". Tlie lirst operation for siibplirenie aliseess. liowever, was 
recorded by von Volkmann in l.ST'.F. Tlieneefortli numerous additions to the 
literature were made in En^dand, .\meriea. (lermany. anil Italy, and in 1008 
Barnard's comprehensive jiaper appeared. It was based on a study of 70 
cases at the London Hospital, and contained, amon;^ other thintfs. a very 
complete description for practical purposes of tile anatomical boundaries 
of the subphrenie spaces. It is essential to be alilc to visualize these if the 
causes and sequche of subphrenie suppuration are to lie clearly understood 
and correct treatment is to be instituted. 

ANATOMY AND ETIOLOGY. 

The abdominal surface of tlic diaphra"m {Fig. 131) is covered by peri- 
toneum e.veept in one jilace, where it is in contact witli the ‘bare area’ of the 
liver (in reality it is separated from this by cellular tissue). This is known 
as the right extmperiloncal sulphrenic space, and is bounded anteriorlj' by the 
right lobe of the liver and right suprarenal body, posteriorly by the dia- 
phragm, to the left by the inferior vena cava and right crus of the diaiihragm, 
above by the anterior layer of the coronary ligament, below by the posterior 
layer, and to the right by the meeting of these two layers to form the 
right lateral ligament. Anteriorly its cellular tissue is continuous over the 
top of the liver with that in the falciform ligament, inferiorly with that 
behind the ascending colon and right lumbar fossa, and to the right with 
that in the right lateral ligament, whilst it is continuous round the arcuate 
ligaments with the cellular tissue in the tlrorax. 

The formation of an abscess in this space has resulted from infection 
from the liver and biliary passages ; from tlie abdominal wall by way of the 
lymjihatics round the epigastric vessels, which are continuous with those in 
the falciform ligament ; from the right retroperitoneal tissue following per- 
foration of a posterior duodenal ulcer, retrocKcal appendicitis, ulceration 
of the ascending colon and hepatic flexure, a high perinephric abscess, and 
pancreatic suppuration ; and from supradiaphragmatic conditions such as 
empyema, bronchiectasis, and abscess of the lung. 

In the present series of eases there were 20 right extrajieritoneal sub- 
c 'aphraginatic abscesses, of which 12 followed appendicitis, 1 perforation of 
a duodenal ulcer. 1 tuberculous periosteomyelitis of a rib, 2 pyonephrosis (1 
dug calculous in origin, the other tuberculous), and 4 were of doubtful origin. 


Based upon 78 consecutive cases occurring at the London Hospital. 
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There is a tendency for suppuration in this space to spread forward 
over the toji of the liver between the two layers of the falciform ligament, 
and for an abscess to form in the epigastrium. This happened in 2 of the 
present series of cases, an abscess forming and being opened a little below 
the ensiform process. This sequel suggests that when a right e.xtraperitoneal 
abscess is suspected the eijigasti'ium should be carefully palpated. If fullness 
be detected, the possibility of anterior drainage between the two layers of 
the falciform ligament should be carefully considered, which, if 23i'acticable, 
might ob^date transj^leural drainage. 



Fig. 434. — Diagram showing anatomical relatxonshijjs of five types of siibphrenic absces?. 
1, Left anterior intraperitoneal ; 2, Left posterior intraperitoneal ; 3, Left extraperitoneal ; 
4, Right anterior intraperitoneal ; 5, Right posterior intraperitoneal. 


Anatomically the left extraperitoneal siibphrenic space does not c.xist. 
When a left extraperitoneal abscess forms, it commences round the ujipcr 
pole of the left kidne}'^ and extends ujjwards, stripping the j^eritoneum off 
the diaphragm. It is then bounded above by the diaphragm ; behind by the 
upjjer 23 art of the left kidney and suiirarenal ; anteriorly by the end of the 
cesojjhagus, the bare area of the stomach, and below this by the lesser sac, 
jJancreas, and siileen; to the left by the diaiDhragm; and to the right by the 
aorta and vertebral column. A left extraperitoneal abscess has resulted fioin 
IJerforation of a posterior gastric idcer, the lesser sac having been obliteratcc 
by adhesions (Barnard, Mayo Robson); left retroperitoneal inflammation, 
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iiicIiKliiig a liigli |)criiie[)lirie absi'css. ulceration of tlie colon, clivcrticiiliti.s, 
acute periosteomyelitis of lumbar vertebra-, iieribration of a carcinoma of the 
lower end of the icsopha^us; and supratliaphra^miatie conditions mentioned 
previously. 

In the j)resent series of cases there was only 1 left cxtraiieritoncal abscess, 
and this resulted from perforation of a carcinoma of the lower end of the 
oesophagus. 

Ill front and above the right cxtrapcritoncal space is the right anterior 
inlrapcritoncal .snbplirenic .space. This lies between the superior, anterior, 
and right lateral surfaces of the right lobe of the liver and the corresponding 
part of the diaphragm. It is limited ])ostcriorly by the anterior layer of the 
coronarv ligament and the right lateral ligament, to the left bv the falciform 
ligament, and is continuous with the right posterior intraiieritoneal space 
round the border of the right lateral ligament and the margin of the liver. 
It also freely communicates with the paracolic grooi'e or idght lumbar fossa 
lying to the outer side of the ascending colon ; this groove communicates 
with the pelvis round the outer side of the e:ecum. When an abscess forms 
in the right anterior subphrenic pouch, it is generally limited below by 
adhesions between the transverse colon, great omentum, and abdominal wall. 
If, however, it results from a paraeiecal appendicitis or from hepatic suppura- 
tion, the anterior border of the liver becomes adherent to the diaphragm and 
abdominal wall, the lower boundary being thus formed. Right anterior sub- 
phrenic abscess has resulted from appendicitis, ru|)ture of a duodenal ulcer 
or gastric ulcer, and suppui-ation in the liver and biliary ])assages. 

In the present series of cases this subphrenic space was involved 1.3 
times, 6 following appendicitis. 3 perforation of a duodenal ulcer, 2 perfora- 
tion of a gastric ulcer, and 2 were doubtful. 

Below the right e.xtraperitoncal space, and somewhat anterior to it, is 
the right posterior intraperitoneal subphrenic space. This is often described 
as Cantlie’s subhepatic pouch or Rutherford ^lorison’s kidney pouch. It is 
pyramidal in shape, and lies transversely beneath the right lobe of the liver. 
To the right its base is in contact with the right lobe of the liver and the 
diaphragm, projecting beloiv this somewhat so that it can be reached by an 
incision below the 12th rib. To the left its apex is situated at the foramen of 
Winslow, and below this it is bounded medially by the duodenum. Anteriorly 
are the liver and gall-bladder ; posteriorly the upper half of the right kidney 
and diaphragm ; superior!}^ the liver, posterior layer of the coronary ligament, 
and the right lateral ligament ; and interiorly the transverse colon and hepatic 
flexure. It communicates with the right anterior subplu-enic space round the 
light lateral ligament and margin of the liver, with the right lumbar or para- 
colic groove round the outer side of the hepatic flexure, and ivith the lesser 
sac tlu’ough the foramen of Winslow. 

When an abscess is present, it is separated from the left anterior sub- 
plirenic space b}^ adhesions between the left lobe of the liver and the anterior 
surface of the stomach, and it is separated from the general iieritoneal caidtx- 
y adhesions between the margin of the right lobe of the liver, abdominal 
" a 1, transverse colon, and great omentum. The foramen of Winslow is 
generally closed by adhesions. 
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Subhepatic abscess follows appendicitis, perforation of a duodenal or 
gastric ulcer, hepatic or biliary suppuration, ojjerations on the gall-bladder 
and ducts, duodenum, and stomach, and suppuration above the diaphragm. 

In the present series of cases there were 29 subhepatic abscesses, of which 
12 resulted from appendicitis, 5 perforation of a duodenal ulcer, 3 acute 
cholecystitis, 1 perforation of the common duct by a gall-stone, 3 perforation 
of a gastric ulcer, 1 a gastric operation, 1 a fractured pelvis, and 3 were of 
doubtful origin. The sequence of events which led to the formation of an 
abscess after a fracture of the pelvis was as follows ; At the time of fracture 
the membranous urethra was torn ; this led to the formation of a peri- 
urethral abscess, followed by an abscess in the cave of Retzius and one in the 
right iliac fossa. Retroperitoneal inflammation (cellulitis and lymphangitis) 
spread upwards behind the ascending colon, and, contrary to what one would 
have expected (i.e., the formation of a right extraperitoneal abscess), led to 
the formation of a right posterior intraperitoneal abscess. 

The left anterior intraperitoneal space is bounded above by the diaphragm ; 
behind by the left lateral ligament and lobe of the liver, gastrohepatic omen- 
tum, and the anterior surface of the stomach ; below by the adhesion of the 
stomach or great omentum to the anterior abdominal wall or diaphragm ; to 
the right by the falciform ligament ; to the left by the spleen and gastro- 
splenic omentum and the diaphragm ; and anteriorly by the diaphragm and 
anterior abdominal wall. It communicates to the right with the subhepatic 
pouch beneath the postero-inferior border of the falciform ligament in front 
of the pylorus. To the left it leads in front of the phrenico-colic ligament 
(or sustentaculum lienis) to the left paracolic or lumbar groove, and hence 
to the pelvis along the outer side of the iliac colon. Immediately to the inner 
side, and just in front of the splenic flexure, it communicates with a groove 
between the vertebral column and the descending colon which also leads down 
to the pelvis. 

An abscess in the left anterior subphrenic space is sometimes described 
as perigastric or perisplenic, and has resulted from perforation of a gastric or 
duodenal ulcer or carcinoma, abscess of spleen, hepatic suppuration, or pelvic 
suppuration spreading upwards along the left internal or external lumbar 
fossa. It may also follow pai-tial gastrectomy or colectomy. 

In the present series of cases there were l-l left anterior intraperitoneal 
subphrenic abscesses ; 8 followed opei’ations on the stomach, 3 perforation ol 
gastric ulcer, 2 perforation of duodenal ulcer, and 1 cancer of the stomach. 

The left posterior intraperitoneal subphrenic space is the lesser sac. It is 
bounded 250steriorly from above downwards by the diaphragm, pancreas, 
transverse mesocolon, transverse colon, and the two posterior layers ot the 
great omentum ; and anteriorly by the spigelian lobe of the liver, gastro- 
heiDatic omentum (lesser omentum), stomach, and two anterior layers ol the 
great omentum. To the left it is limited by the lieno-renal ligament, spleen 
and gastrosplenic omentum, and the meeting of the layers of the great omen- 
tum; to the right by the meeting of the layers of the great omentum, and 
by the proximal third of the first jjart of the duodenum, above which is the 
foramen of Winslow, through which the lesser communicates with the gieatei 
sac, i.e., the right iDosterior intraperitoneal space. 




An abscess ol’ tlic lesser sae may resuU iVoiu perforation of a j)Osterior 
gastric nicer or rarely a dnodenal ulcer, pancreatitis, infection of a pseudo- 
cyst of the pancreas, and splenic or Iicpatic sujjpnration. 

In the present series of cases there were 7 abscesses ol the lesser sae ; 
■1 resulted from jierforation of a posterior gastric ulcer, and 1 chronic perlora- 
tion or "leaking’ of a gastric idcer ; 1 followed jicrloration ol an ulcer on the 
posterior wall of the proximal third of the first part of the duodenum (which 
is a right anterior boundary of the lesser sac), and 1 resulted Irom acute 
cholecystitis, being assoeiateil with a right posterior intraperitoncal abscess. 

Etiology. — -Ippciulicilis may lead to 
the formation of a sub])hrenic abscess 


in the following ways {Fip. i:}5) : - - 

1. If the appendix is paraca-eal in 
position, inllammatiou may spread up the 
right lumbar fossa to the outer surface of 
the liver and so to the right anterior 
subphrenic space ; or the inllammatiou 
on reaching the lower border of the liver 
may pass round the hepatic (lexure into 
the subhepatic pouch, from which rarely 
it may spread to the lesser sac by way of 
the foramen of IVinslow. which, however, 
is usually closed by adhesions before this 
ean occur. 

2. When the appendix is retroeiccal 
in position, inflammation may spread u]) 
behind the ascending colon (i.c., an 
ascending retroperitoneal cellulitis) to the 
right extraperitoneal subphrenic space. 

3. Should the appendix be in the 
splenic position, i.e., lying behind the 
lower end of the ileum and mesenterv. 



inflammation may spread by way of 
the left internal lumbar fossa to the left 
anterior subplirenic space. 

■i. A pelvic appendix abscess may 
extend bj^ way of the left internal or 
external lumbar fossa to the left anterior 


Fig 435. — Diagram showing 
paths of infection to the subphrenic 
spaces following acute appendicitis. 
1. 2. Right anterior and posterior 
intraperitoncal resjiectively (along 
paracolic groove) : 3. Right extra- 
j^eritoneal (along extraperitoneal 
cellular tissue). 


subphrenie space. 

5. Appendicitis in any position may be followed by pylephlebitis, and 
the hepatic suppuration lead to the formation of subphrenic abscesses. 

In the present series appendicitis was the cause of 30 subphrenic abscesses 
12 right extraperitoneal, 12 right posterior intrajjeritoneal, and 6 right 
anterior mtraperitoneal. 


A gastric ulcer may perforate and result in the formation of a subphrenie 
abscess. The perforation is generally on the anterior surfaee of the stomach, 
t re left anterior intraperitoncal subphrenic space being infected. If a posterior 
u cer rupture, an abscess of the lesser sac may follow ; this space, however. 
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is often shut off by adhesions, so that the rupture occurs into the cellular 
tissue round the upper pole of the left kidney, a left extraperitoneal abscess 
resulting (Mayo Robson, Barnard). Occasionally perforation of a gastric ulcer 
may lead to a right-sided intraperitoneal subphrenic abscess. 

In the present series perforation of a gastric ulcer was the origin of 12 
subphrenic abscesses, of Avhich 4 were left posterior intraperitoneal, 3 left 
anterior intraperitoneal, 3 right posterior intraperitoneal, 2 right anterior 
intraperitoneal. 

Perforation of a duodenal ulcer usuallj'^ produces an abscess in the sub- 
hepatic pouch, and not infrequently in the right anterior intraperitoneal space ; 
but perforation posteriorly ma}'^ lead to a right extraiDeritoneal subphrenic 
abscess. The left anterior subphrenic space and the lesser sac niaj' be infected 
as a result of duodenal perforation. 

In the present series subphrenic abscess followed 12 cases of perforated 
duodenal ulcer, and of these abscesses 5 were right posterior intraperitoneal, 
3 right anterior intraperitoneal, 2 left anterior intraperitoneal, 1 was left 
posterior intraperitoneal, and 1 right extraperitoneal. 

Hepatic suppuration may be followed by any type of subphrenic abscess, 
but usually by right extraiDeritoneal or right anterior intraperitoneal. In 
this series there was no example of a subphrenic abscess resulting from this 
cause. 

Suppuration in the biliary passages may lead to the formation of a sub- 
phrenic abscess. In the present series acute cholecystitis was followed by 
subhepatic abscess in 3 cases, 1 of which was accompanied by an abscess of 
the lesser sac ; perforation of the common bile-duct by a gall-stone led to 
the formation of a subhepatic abscess. 

C.^USES AND VaKIETIES OF SuBrilliENIC ABSCESSES. 
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— 

4 

— 

1 

— 

Operations on stomach 

— 

— 

1 

8 

— 

— 

Perforated duodenal ulcer 

1 

3 

5 

2 ' 

1 

— 

Perforated gastrie ulcer . . 

— 

2 

3 

3 

4 

— 

Chronic gastric ulcer 

— 

— 

— 

— 

1 

— 

Carcinoma of stomach . . 

— 

— 


1 

— 

— 

Carcinoma of oesophagus 

— 

— ’ 

— 

1 

’ 

j 1 

Kidney 

2 

— 

— 

— 

— 

1 

Fractured pelvis 

— 

— 

1 

1 

— 


Rib .. 

1 

— 

— 

i 

— 

■ — 

Unknown 

4 

2 

3 

— 

1 — 


Totals . . 

1 

1 20 

13 

29 

14 

1 

7 

1 


Age and Sex Incidence. — 

Age (years) 0-10 11-20 21-30 31-40 41-aO 51-00 01-70 

Cases . . 0 15 19 17 13 0 

Total . . 78 (43 males, 35 females). 
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PATHOLOGY. 

Infection of tlie snbplnenie space may result from 

1. ^Yonn(ls. 

•1. Gravitation of infiammalory exudate Irom ycireral or local peritonitis 
or of extrava-sated contents of a viscus (spontaneoiis or operati\ c). 

3. Ha'inato^enous infeclio)i. 

■1. Direct extension from a nciiilibouriiiir viscus - e.o.. rui)ture of a liver 
abscess into the riyht extraperitoucal space. 

5. Lymphatic spread . - 

a. The retroperitoneal lyiuj)hatics. 

ii. The diaphraumatie lymphaties. There are supra- and infra- 
diaphra''matic plexuses intercommunicatin'; freely. If there 
he pus under pressure above the diajdiragm. infeetiou may 
spread throuj;h to the suhphrenie spaces, but the extension 
of iirfection in the opposite direction is a very much more 
frequent occurrence. 

c. The lymphatics alon;; the deep and sujserior epigastric vessels 
eomnumicate with those in the falciform ligament. 

In connection with (‘J) it is necessary to consider briclly the abdominal 
v:a(evslied)i. The posterior ai)dominal wall presents certain well-marked water- 
sheds ; the median longitudinal, formed by the vertebral column ; and the 
transverse, formed by the forward convexity of tiic lumbar curve, and on 
each side of this the kidney in its perinephric fat and the thick muscles of the 
loin. Fluid tends to collect in the subidirenie spaces above and the pelvis 
below ; if the patient be tilted .sutliciently (i.e.. placed in Fowler’s position), 
it will (low from the former over the transverse watershed round the outer 
side of the ciccum and iliac colon into the pelvis, where it is much less rapidly 
absorbed and more easily treated. 

The relationship of the pylorus and first part of the duodenum to the 
median rvatershed is of much interest.. Generally they lie to the right of it. 
so that right-sided subphrenie abscesses may follow perforation of them. If 
they lie to the left, left-sided abscesses may result. This was the explanation 
given by Box of the cases he reported, and it certainly seems satisfactory. 
Rolleston. in a similar type of case to those of Box, thought that previously- 
formed adhesions were the main factor in determining the direction of the 
flow of extra\'asated material to the left side. 

Extraperitoneal subphrenie abscess is an example of cellulitis terminating 
in suppuration. 

Intraperitoneal subphrenie abseess is an end-result of acute localized peri- 
tonitis. Inflammatory exudate is poured out. and after ten to fourteen davs 
a localized abseess is present, walled in by fibrin and, later, granulation tissue. 
The abscess may be uni- or multilocular, and not infrequently two spaces 
are involved at the same time. In the present series of cases there were 6 
examples of this. On two occasions both the right anterior and posterior 
subphrenie intraperitoneal spaces were involved at the same time following 
perforation of a duodenal ulcer ; in another case involvement of the right 
anterior mtra- and right e.xtra-peritoneal spaces resulted from perforation 
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of a duodenal ulcer ; perforation of a gastric ulcer led to the formation 
of left and right anterior subphrenic abscesses ; purulent cholecj'stitis with 
portal pytemia resulted in left and right posterior intraperitoneal abscesses ; 
and perforation of a gastric ulcer was followed by left anterior and right 
f)osterior intraperitoneal abscesses. 

The abscess often contains gas, which may have escaped from a perforated 
viscus or been formed by organisms, e.g., the Bacillus coli communis. Fluid 
present is mainlj’’ purulent exudate, the result of bacterial and chemical irrita- 
tion, but it may also contain gastric and duodenal contents, bile, liver-cells, 
echinococcal cysts, etc. 

As the abscess enlarges, the diaphragm is pushed upwards, obliterating 
the costophrenic space, which not infrequently becomes closed by adhesions ; 
clear fluid, often in large amount, colleets in the pleural eavity, and empyema 
may follow. The lung is pushed upw'ards and may be collapsed. the 
absence of adhesions, depression of the abdominal viseera may result, especially 
in the case of extraperitoneal abscess. 

iMany different kinds of organisms may give rise to subphrenic suppura- 
tion ; but those most common^ present include the Bacillus coli communis, 
streptococci, staphylococci, etc., as shown in the table below. Tubercle 
bacilli and actinomyces have been demonstrated. In tire present series the 
pus was examined in 30 cases, with the following results : — 


Sterile : — .Acute cholecystitis 

Tuberculosis of kidney 
Tubereulosis of rib 
Appendix 

Perforated gastric ulcer 
Doubtful 

Slapliijlococci : — -Appendi.x 
Streptococci : — .Appendix 

Perforated duodenal ulcer . . 

Pneumococci and Streptococci ; — ^Perforated gastric ulcer 
B. Coli and Streptococci : — .Appendix 
li. Coli : — .Appendix 
Doubtful 

13. Coli and Staphylococci : — .Appendix 

Perforated gastric ulcer 
Operation on stomach 
Doubtful 

Friedldnder Group : — Appendix 

Relative P'requexca* op Okgaxisjis : — B . coli 

Staphylococci 
Streptococci 
Pneumococci 
Friedliinder group 
Sterile 



From a consideration of the anatomj', previously described, ot subphrenic 
abscess, it will be seen that rupture may occur into the pleura, lung (and 
bronchus), pericardium, oesophagus, general peritoneal cavity, and external y. 
In the present series of cases 5 perforated the diaphragm into the lung (oi 
bronchus), 4 into the pleural cavity only (producing empyema), 1 into tlie 
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gall-bladder. 2 into the hejiatie llexiire of the eoloii. and one iienetrated into 
the spleen. In no ease did rn])tnre into the general jieritoneal eavity oeeur. 

Althongh gastrie and duodenal listuhe may follow a snl)i)hrenie ahseess, 
they are distinetly nneoniinon. and no example of this secpiela is to he lonnd 
in the j)rcsent scries. 


DIAGNOSIS. 


It has always been recognized that the diagnosis of this eondition is 
occasionallv very dillieidt, as is indicated by the laet that out ol this series 


of TS eases oidy ad were snl)jecte(l to openition. Iea\’ing a residue ol 11). A 
few of these were not suitable for o|)eration owing to the eondition of the 
patient or the nature of the primary lesion : but the majority might have 
been given the benelit of surgical treatment had the |)resenee of a sni)phrcnie 
abscess been suspected and the pns sought. 

In obscure abdominal eases where symptoms of infection arc jirescnt 
it is well to bear in mind the ai)horism " Pns somewhere, pns nowhere else, 
therefore pns nndcr diaphragm " ; and many eases are diagnosed only by the 
exclusion of pus elsewhere and exploration of the sidjdiaphragmatie s])accs. 

The history is in most eases suggestive. .V tyi)ieal ease is one in which 
an infective focus in the abdominal eavity has been dealt with, and the eon- 
dition of the iiatient temporarily improves, after which the signs and sym- 
ptoms of toxicmia rcapi)car. The quiescent interval may be as long as four 
months, as occurred after a case of appendicitis in this scries, during which 
period the patient was at work ; but more t'ommonly the primary lesion 
almost merges into the period during which the subdia])hragmatic infection 
dominates the clinical picture. As with liver abscesses, the rajrid absorption 
of pus produces marked features of toxjemia ; henee irregular temperature, 
sweating, wasting, and aiuemia are frequently in evidence, which arouses the 
suspicion of some obscure focus of infection. Furthermore, the patient may 
complain of fullness, pain in the upper abdomen, or omalgia. 

Physical Examination. — Inspection of the chest and abdomen may reveal 
local abdominal swelling, bulging of the ribs, or immobility of the chest. In 
21 of our series of cases a swelling was palpable in the abdomen or loin. In 
a few cases, particularly with right extraperitoneal abscesses, the liver was 
displaced downwards ; but this is by no means constant e\'en with large 
collections of pus, as adhesions round the liver may fix it in position, in which 
case signs in the chest are very definite. 

Examination of the chest is of extreme importance. In the majority of 
cases pressure signs at the base of the lung may be recognized ; in other cases 
pleural effusion or empyema are not uncommonly associated conditions. If 


oas IS present in ajrpreciable quantity, then percussion may yield character- 
istic information in that four zones of altered resonance are joresent ; thus, 
below, a dull area is found due to the liver; above this the gas gives a tym- 
panic note ; then a zone of diminished resonance indicates pressure on the lung 
" ith partial collapse : while above, noi’mal lung resonance maj' be obtained. 

In some recorded cases the presence ol' Grocco’s triangle has been noted 
on the opposite side, and it has disapireared after drainage of the abscess. 
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Accessory Investigations.— As would be e.xpected, a blood-count usually 
indicates the presence of pus, iirovided the patient’s resistance is sufficient 
to stimulate reaction ; but the most valuable assistance in localizing the 
]:)resence of pus is radiographic examination. Out of 37 cases in tliis series, 
in which the result of radiographic examinations are recorded, no fewer than 
21 were definitely diagnosed, in 9 cases an abscess was suspected, and in the 
remaining 7 cases no evidence was found. Three abnormalities mav be recog- 
nized by the sereen : (1) Elevation of the diaphragm, which normally on the 
right side reaches the 5th rib ; (2) Diminished mobilit}', the usual excursion 
during deep respiration being 1 to 1 J in. ; (3) Alteration of contour due to the 
presence of a loeal collection of pus. In addition to these features, the presence 
of gas may give valuable information, as the result in clear areas may be easilv 
detected. 

The final court of appeal is the exploring needle, but explorations should 
always be performed in the theatre, so that drainage may be established at 
the same time, otherwise infection along the needle track is possible, and sub- 
sequent exploration may miss the abscess. 

Differential Diagnosis. — Owing to the insidious onset, and frequently 
obscure physical signs, the differential diagnosis of this condition is some- 
times difficult. 

Pylephlehitls is frequently due to the same causes as subphrenic abscess, 
so that the histor}'^ of these two conditions may be identical. The onset of 
pylephlebitis, however, is usually abrupt, possibly ushered in by a rigor, and 
rigors during the course of this disease are common. Hepatic enlargement 
is generally ob^fious, but it may be distinguished from the disi^laced liver 
sometimes associated with subphrenic abscess in that tenderness is present. 
Radiographic evidence is valuable, and later, jaundice may occur in cases 
of pylephlebitis. 

Empyema is another condition which closely simulates subphrenic abscess 
or may be associated with it. The respective histories often indicate which 
condition is present, and lateral cardiac displacement is typical of fluid in the 
chest. X-ray appearances, if showing gas or local bulging, may distinguish 
the two conditions. Frequently the exploring needle must be used, the 
movement of the needle during respiratory excursions then indicating the 
subdiaphragmatic site of the abscess. 

The ph 3 ^sical signs of lifer absce.^s so closely simulate subdiaphragmatic 
infection that distinction may be impossible, although the history of the case 
or the presence of amoebic in the stools maj"^ be suggestive. 

Perinephric infection maj'^ cause some confusion in diagnosis ; but 
histor\% routine examination, and site of swelling should establish a diagnosis. 

Among other conditions which have been mistaken for subplirenic 
abscess are aortic aneurysm, pancreatic cj’^sts, and renal tumour ; but the 
non-inflammatoiy natures and characteristie features of these conditions 
should distinguish them. 

TREATMENT. 

The treatment of subphrenic abscesses is. to a certain e.xtent. prophylactic , 
the adoption of Fowler’s position in some eases, and efficient drainage uhere 
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;i ])iimary infcativc focus is dealt with, luivc certainly rctlncctl tlic incidence. 
Previous to the I'eneral i)racticc of placing' tlic patient in Fowler's position in 
cases of acute appendicitis with infection, the sul)sc(picnt formation of a 
subphrenie al)scess was a comparatively common complication ; now it is 
estimated that in only O-G per cent to 1 per <‘cnt docs suh])hrcnic al)scess occur. 
Little can be done to prevent lymphatic infci-tion. l)ut "ravity would seem 
to be of some importance in disconra"in<^ pus frt)m tracking' upwards towards 
the diaphrai;m. 

In eases of acute appendicitis the incitlcncc of subphrenie infei'tion is 
much reduced when the delayed method of treatment is adopted. This 
treatment gives cases of localized or general jicritoidtis. i.c.. cases in which 
the a])pendix is jjcrforated. an opportunity to subside, so that a clean oper- 
ation may be performed later. In the majority of cases acute sym])toms 
successfully abate and the virulence of the infection subsides as the resist- 
ance of the patient increases. Thus, in 22S eases treated on delayed lines at 
the London Hospital, subi)hrcnie abscess oeeurred in only one ease, whereas 
in 1109 cases sidjjeeted to immediate operation 7 were comjdieatcd by 
subphrenie abscess. 

.Another point of importance in connection with ])roi)hyhixis is the 
establishment of cdicicnt drainage where such is necessary. Subj)hrcnic 
abscess appears to be more common in retroca'cal and ])aracolie aiipcndieitis 
than when the organ points downwards or towards the left. This is doubtless 
due to infection along the retroperitoneal cellular tissue, and partly to infec- 
tion passing along the ])araeolie groove, and hence drainage by a stab wound 
in the loin tends to counteract these two modes of infection. During the 
years 1919-22 no case of subphrenie abscess occurred when drainage was 
established by this route. 

Little can be accomplished in the way of prophylaxis regarding eases of 
perforated ulcer in the upper abdomen, as the harm has already been done 
before surgical intervention. However, the careful removal of extravasated 
visceral contents, the adoption of Fowler's position, and drainage if necessary, 
mitigate against the formation of an abscess. The almost routine use of a 
drainage tube after cholecystectomy makes this operation a very uncommon 
cause of subphrenie infection ; in this series the -1 cases connected with gall- 
bladder lesions were already the subject of gross infection. 

Regarding the actual heatment of the abscess, the search for pus should 
alnays be conducted in the theatre. In cases where a lump can actually be 
palpated in the loin or abdomen, then incision and drainage are adopted. In 
the latter cases posterior drainage should be established if possible, by means 
of a stab wound, in which case the anterior incision may be closed. 

^Mien needling is indicated the needle should be inserted through the 
o\\ er intercostal spaces in the posterior axillary line ; failing detection of an 
a scess, puncture should then be made in the mid-axillary and jiaravertebral 
lues. For an adult of a-\'erage size a 4-inch needle of wide bore is used, as 
pus may be thick. When pus is found, the respiratory movements of the 
maphiagm are transmitted to the needle, indicating that the abscess is 
below the diaphragm. 

The rib below the needle is excised subjaeriosteally for about three inches. 
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If necessary the parietal pleura is stitched to the diaphragm. As a general 
rule, adhesions have already formed, but too much reliance must not be placed 
on their presence. Subsequent collapse of the diaphragm when the support 
of pus is withdrawn may separate adhesions between it and the parietal 
pleura, allowing secondary infection of the pleural cavity. Hence, in doubt- 
ful cases, and especially at a high level, e.g., the 8th rib, sutures provide an 
extra safeguard. The diaphragm is then incised across its fibres, a finger 
introduced, and the drainage tube inserted in the cavity. 

PROGNOSIS. 

Out of the 78 eases which comprise this series, 39 terminated fatally, 
Avith or Avithout operation ; that is, exactly 50 per cent. In some of the cases 
Avhich died before operation doubtless the primary condition Avas the actual 
cause of death. Eliminating these, Ave found that of 59 cases submitted to 
operation 39 recoA^ered and 20 died, gmng a mortality of 32 per cent. 

On analysing the results of different operatiA^e measures Ave find as 
folloAvs ; — 


Ol'ERiTIOS 

RECOVERED 

Biun 

1 

1 ilORTALITV 

Drainage through anterior abdominal Avail 

1C 

5 

23-8 

Drainage through loin below 12th rib 

.5 

1 

16-7 

Drainage througli pleural eavity 

18 

14 

43 7 


The above list confirms AA'hat one AAmuld expect to find, that AA’hen the 
presence of pus can be readily detected and efficient drainage established, 
then a relatively Ioav mortality may be expected. The high mortality associ- 
ated Avith drainage through the chest Avail is partly accounted for by delay in 
searching for the pus, so that the general condition of the patient deteriorates 
before the abscess is discovered. 

CONCLUSIONS. 

1. In this series of 78 cases of subphrenic abscesses, appendicitis AA’as the 
cause in no fcAver than 30, the commonest Amriety being right ijosterior intra- 
peritoneal, of Avhich there Avere 29 examples. 

2. In cases of acute appendicitis in Avhich the infection has spread beyond 
the appendix, expectant treatment reduces the incidence of subphrenic 
infection considerably. 

3. In order to obA'iate pleural infection and obtain dependent drainage, 
a rib should be resected as Ioav as jAossible, commonly the 10th. Fosterioi 
drainage should be carried out AvheneAmr ijossible ; ca^cu Avhen an anterior 
subphrenic space is inAmh^ed, this can usuallj'^ be accomplished. 

4. The tendency of a right extraperitoneal abscess to extend foruau 
betAveen the layers of the falciform ligament Avas noticed in tAvo cases, Avhic i 
suggests a possible route for drainage Avithout inA'oh'cment of the jieritonea 
or pleural cavities. 



SiniPIiKEN rc’ ABSC'ESS 


()95 


We desire to tliauk tlie suri,deal staff of the I<ondoii Hospital for permis- 
sion to include in this series eases under their supervision. 


iiiaLU)(;itAi*nv. 


Anuai, “ Die tniiispleviriile Operation des voiii I’aiikreas aii-'ielienilen sul)phreiiischen 
-tbsccs.sen : ein lleilnif' zii <ler I.elire von <leii I’ankrcas verlel/.iin"en ”, .Irch. f. 
hliii. Chir., U)U), seii, 

Auchiuau), E. \V., •• Suhplirenie .Mim-css eoinplieatino I'anpveina ”, JSrit. Mt d. Jour., 
190(>, i, 11 IS. 

Barlow, (piolccl In- Bicpiand. 

Bausari), Jlril. Meil. .lour., ItlOS. 1-VIi. 

Bilvli., Jour. Aiiu'r. Mnl. .ls.\oc.. ItlOT, Dec. 

BuRcr.u, S. S., and Bi..\iu>, M. E., “ .'snli(>lirenie .Miscc^s and its Treatment ”, MeJ. and 
^'urg., St. Louis, 1!)I7, i. HT. 

BiLor, C., Les Abci.i .sou.'i-iihriuiijuf.i irOrigiur iligi\<-titc, I’aris, IDOt). 

Box, Uwccl, liUO, IS.'iI. 

Bo.x, l!ril. Mcil. .lour., 1!U-J, .Vpril. 

Bcrkk, .1., - Surijieai .Aspects of Iti^lit Snliphrenie .M)see.ss”. .luu. of .Siirg., 1918, 
Ixviii, ;!S:I. 

C.vMPneLL-lIoR.si ALi., Ilril. .l/e</. .four.. l!il-J. .Iniv. 

Caxtlic, .1., " Sulihepatie .Alise lirit. ./oi/r., ISIM), li, (ild. 

Co.xsexTi.vo, .A., C'ontriljuto alio .Studio de<;li .\scessi subfretiiei post-.-ippeiidieitiei ”, 
Policliuico (Sez. ehir.), 1907, siv, -J.') 1 

Dovouvs, ,1., .\etinoniycotie Sul)l)lirenic .Vbseess", .iuii. of .Surg.. 1!)I I, Ix, :!S9, 

Docgi..\s, J., •• Subi)hrenie .Abscess and .Accumulations of Eluid ", .luu. of Surg., 19U1, 
.luiie. 

Eiseni)r.\th, D. X., " Sub[)hrenic .Abscess as a (■on)j)lication of .Appendicitis”, Jour. 
Amer. Med. .-I.v.soe., 1908, 1. 7.11. 

Elsuerg, C. .a., •• A Contribution to the Batbolofiy. Diagnosis and Treatment of Sub- 
phrenic .Abscesses after .Ap[)endicitis ”, .luu. of .Siirg., 1901, xxxiv. 

Ewart, Lancet, 1907, .March. 

P.rGGE, C. H., •• .Abscess within the I’pper Fart of the .Abdomen ”, Cuu's flosn. lieu., 
1873-1874, xix, 3 s., 213. 

Pagge, C. II., Jen-., Guijs llusp. Guz., 1909, and Lancet, 1921, March. 

1'I.vkelstej.n, quoted by Fiquand. 

Hunt, Trans. Med. .S'oe. Loud., 190.7, xxviii, 70. 

Je.\xs, Brit. Med. Jour., 1911, .Ian. 

■f^Do, Papers of Maijo Clinic, 101 j. 

L.rxG, quoted by Fiquand. 

L.\s.wrnTREs, L., " .A Clinical Study on Traumatic Subdiapbragmatic .Abscess ”, Internal. 
Clin., 1918,^ 28 s., iv, 138. ' 

LeW.vld, L. T., " .Subphrenic -Abscc.ss and it.s Differential Diagnosis Roentgeno- 
logically considered”. Arch, of Surg., 192.7, x, .Jan., 54-!-. 

Leade.x, E., " Ueber Fyoneumotliorax subpbrenieus ", Zeits. f. Idin. Med., ISSO, i, 320. 
ocKuooD, A. L., Subdiapliragniatif Abscess", .Surg. Gunecol. and Obsl., 1921, Xov., 
xxxni, 502. 

Lo\-e, R. J. .McXeiu,, Brit. Jour. Surg., 1923, x, .April, 520. 

sous-phriniques iCOrigine gastrique, Paris, 1909. 

p P C'eber subphrenische Abscesse ", A'ienua, Safar, 1S94, 371. 

- USE, J f-eber subphrenische Abscesse iin Gefolge eon Ulcus tentriculi perforatum und 

p . ^f"UlMilis und die Erfolge der chirurgischen Bebandlung, Leipsig, 1912. 

^ 9 (rs°’ -Abces sous-phreniques ”, Jlev. <le Chir., 1909, .x.xxi.x, 150, 373, 812, 


Reum, .\., Leber eineu Fall ton doppelseUig operierten subphrenischen Absccssen, Koaiirs- 
berg, 1, Pr. 1909. r / = r .0 

Jour., 1912, Feb. 

AVer 

., Ueber einen Fall -eon gashaltigen subphrenischen Abscess, Aluncben, 1911. 




696 THE BEITISH JOUEHAL OF SUEGEEY 


HEMANGIOMA OF LEG. 

By GEORGE BELL and KEITH INGLIS, Sydney. 

CLINICAL REPORT (G. B.). 

The patient, a female, age 17, was first admitted to Sydney Hospital on 
May 1, 1922. 

When two years old she was kicked on the right leg, and soon after- 
wards a swelling was noticed. At the age 
of six years she was operated on by a 
surgeon, who is said to have restored the 
leg and foot to a normal size and shape. 
Radium has been applied to the tumour 
and caused no improvement. She has 
ceased to walk on the leg, which is now 
kept flexed on the thigh, with the foot in 
the position of talipes equinovarus. The 
right leg and thigh are wasted. There is 
a hard swelling in the leg, which extends 
from just above the ankle to the upper 
third of the leg posteriorly. The right 
thigh measured 37 cm. in circumference 
and the left ‘10-5 cm. ; the right leg 
35 cm., and the left 37-5 cm. 

In June, 1922, she was seen in con- 
sultation with Sir Herbert Maitland, who 
advised amputation at the knee-joint. The 
patient was unwilling to have the leg 
amputated then. On May 3, 1922, the 
Wassermann reaction was negative. Dur- 
ing May, 1922, potassium iodide was 
administered, and also two doses of 
0-3 grm. novarsenobenzol. 

On May 29, 1922, under an anicsthetie, 
a piece of tissue was removed from the 
lateral portion of the leg at the juiietion 
of the middle and lower thirds. Dr. Keith Inglis examined this, and reported 
that the growth was a haemangio-fibro-endothelioma. 

The patient was again admitted to Sydney Hospital on .Jul}" 28, 1921. 
She stated that the leg was usually not painful. Sometimes she felt shaq) 
stabbing pains if she allowed it to hang down. The leg is gradually 
increasing in size, and the right is always warmer than the left. She had 
had radium and X rays applied. 
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Ou cxiwuiniitioii, tlu- jiosititm ul' llu* aiul I'uot was iiuicli tlic suiiK-. 
The ankle euiilil he Ilexeil slijjhtiy. ami there was also a sliiflit ranffe o 
inversion and eversion. The toes also <-onl(l he moved tiiroii^li a lair raiifje 
The Icngtli of the rij^ht tliijili was .’t" cm., and that of tlie lelt tO-.j ein. TIu 
greatest eirenint’erenee of tlie right thigh was .‘ta-.} cm., and tliat ol the 
left tt cm. The lengtiis of tlie right and left legs were :i:S cm. and hti cm 
respectively, and the greatest ciremnferences wcri‘ cm. and 20 cm 

{Fig. l:3G). Two pigmented, slightly raised areas were present in the right leg, 
one over and one immediatclv helow the medial malleo- 


lus. There was hyperidrosis of the right leg; the skin 
temperature of this leg was higher. 

On .Vug. (j, 1021. I jicrformed a transcondylar 

amputation of the thigh. This healed hy lirst inten- 
tion, and the stump when seen during the last week 
of October. 1021, was an excellent one and showetl 
no signs of recurrence of the growth. 

Radiographic examinations were i-arried out 
and reports given as follows: (1) May 2. 1022: 
"Periostitis middle third of lihula: osteoarthritis of 
knee-joint.’’ (2) .July 15, l!t21: "There is some 
periosteal roughening at the level of the tumour. ’’ 
(Fig. 437.) 


PATHOLOGICAL REPORT (K. I.). i / 

Within an hour after the limb was amputated 1/ | 

an endeavour was made to perfuse it with Kaiscrling’s A.-. 

solution. .-Vll attempts to do this were unsueecssi’ul. 
beeause the blood-vessels, even in the proximal 

enu ot the amputated limb, were abnormal, and of the soft pans tine 

appeared to merge insensibly in the angiomatous ‘c„,u.7ca'''doposits ^of 

tumour. After removing a long slice of tissue from caiciom salts in the 

tlie posteiioi aspect ot the leg it was lound that a The effects on the 

luemangioma extended from the ankle almost to the evident. 

Iv'npfi /P’rt loov rni • inaxmimn enect is 

tviicL {iug, 46b). ihe anatomical structures on the ju^t below the middle 
hind part of the leg were abnormal and ill defined, 

and the muscles were rendered inconspicuous by the e.xtensive fibro- 
angiomatous tiunour. It seemed as if the blood-spaces did not cause 
atiophy of muscle by pressure, but that the hmmangioma was actually 
m the substance of what would normally have been muscle. The large 
' aseular sponge which permeated the muscles only slightly affected the 
ac ipose tissue and did not involve the skin (Fig. 438). It is probable 
lat disuse and pressure were responsible for some of the muscle atrophy, 
5ut am rather inclined to think that the almost complete absence of vol- 
dev^l" posterior asjject of the leg was partlj'^ due to faulty* 

In Older to study the tissues more thoroughly, a block 5 cm. long 
'as cut out of the middle of the leg, where the changes in the bones 
'’OL. xin.— Ko. 52. 4,5 
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were most marked. This block of tissue included a portion of tibia and 
fibula and much of the soft parts around them. The skiagram of this 
segment showed the blurred outline of the bones and the bone spicules pro- 
jecting into the soft parts. Horizontal sections of this segment re\-ealed no 
definite posterior tibial artery — merely angiomatous tissue extending forward 
between the bones about as far as the normal situation of the interosseous 
membrane ; but this membrane was not definitely recognized. In the front 
of the leg the muscles showed no abnormalitj% and the anterior tibial artery 
was evident. 

Wollard,^ in studying the development of the 
principal arterial stems in the forelimb of the pig, 
found that three stages could be distinguished : 

(1) The stage of the capillary net; (2) The stage 
characterized by large tubes showing island formation, 
coalescence, and a tendency to fuse — the retiform 
stage ; and (3) The formation of a definite stem. 

I suggest that in our patient the small radicles form- 
ing the original net have in some areas failed to fuse, 
and, without fusing, have later become enlarged, 
dilated, and tortuous, to form a tumour in which 
both arteries and veins are represented. This would 
account for the absence of the posterior tibial artery 
by assuming, not that it had disappeared, but that 
it had never developed, and it would also explain 
the vascular sponge replacing the voluntary muscle. 

The mode of extension is probably akin to that 
of nrevi described by John Duncan.^ I believe that 
what Duncan says of mevi holds true of angiomata in 
general. There are two modes by which a nrevus 
may increase in bulk, he states, the intrinsic 
and the extrinsic. It may grow by the 
invasion of surrounding parts, or by 
them aside through addition to its own 
nal bulk. IMany a naevus runs a course 
entirely precludes the idea of its im 
being otherwise than by involving the sur- 438.-Showing the leg after 

rounding tissues in its own mode of growth. removing a long thin piece of the 

^T‘ • 11 J.1 j. ♦ soft parts from the dorsal aspect 

Alicroscopicaiiy the tumour in our (centimetre scale). 

patient is made up mainly of blood spaces 

of various sizes and shapes and filled with what appears to be normal 
blood. Some spaces contain granular material which is pink in preparations 
stained by htematoxylin and eosin. This is probably lymi^h. The jircsence 
of spaces containing l 3 rmph is deserving of comment. In many angiomata 
both blood spaces and lymph spaces are to be seen. It is true that in most 
angiomata one of the two predominates sometimes almost to the exclusion 
of the other, and in the present case it is the htrmangiomatous element 
which is by far the more conspicuous — so much so that by the naked eye the 
lymphangiomatous element cannot be detected. 
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In many situations the blood spaces art; separated !)>’ very tliin se])ta 
composed of llattened endotlielial cells (/'’b,'" l!5b). b\it elsewhere (ihrovis 

tissue in varyinj^ amount is also present between the blood spaces; indeed, 
in some portions of tiic tumour tl»c blood spaces are so small and tlie librons 
tissue so great tliat the strueture cannot be tlistingnislied from that of vascnlar 
fibrous tissue such as is seen in intlammatory reactions. Tliis dense tibrous 
tissue might be regarded as reaetive and not actually part of the growtli, as 
corresponding to tlie fibrous stroma of, say, a scirrhous cancer of the breast. 
There is, however, another possiliility. and this I believe is the more likely. 
In granulation tissue endothelial cells may proliferate to form either vas- 
cular spaces or libroblastie eells whieh. as the reaction progresses, iiceome 
transformed into white librons tissue. The tumour under consideration is 
composed of the essential eellular ele- 
ments of granulation tissue, and it is 
conceivable that here also two modes of 
development may lie present, one into 
blood spaces, and tlie other through 
fibroblasts into white fibrous tissue. 

Where the tumour meets the bone 
the changes are very interesting. I was 
anxious to see if. when tliis fibro-angio- 
matous growth of soft parts encroached 
on bone, the resulting changes would in 
any way simulate those seen in so-called 
osteitis fibrosa ; but the reseiublanees 
are not as close as I c.xpeeted to find 
them. The tumour is \’ery fibrous near 
the surface of the bone, and projecting 
into this fibrous tissue from the bone arc 
many spicules of various sizes. Fibro- 
blastic and fibrous tissue can be seen 
filling the interstices in the thickened 

^ the solid bone. In these situ- Fig. 4S0. — Sliowin^ the structure of tile an- 

ations the marrow within the bone is verv giomutous portions of tlie growtli. ( x co.) 

'ascular. In some of the interstices in 

he comjjact bone the connective tissue is very vascular. There is little doubt, 
think, that the lesion began in the soft parts ; then, encroaching on the bone, 
passed through it, possibly bj^ way of natural foramina (the so-called Yolk- 
mann s canals), and extended to within the marrow cavity. The increased 
'ascularity within the bone-marrow I regard as angiomatous and part of the 
^sion. Most of the spicules of bone were small (Figs. 440, 441) ; but in 
It* '"’hole of the bone depicted was separated from the main shaft, 

seems as if a portion of the marrow was separated ■with it. 

n the main growth are a few plasma-cells, eosinojihil leucoc3des, and 
sm- 3 numerous small collections of l3'mphoc3'tes. All of these ina3’’ be the 
lesu t of superadded inflanmration ; but I have found scattered accumulations 
• ^P“OC3-tes remarkabh’^ common in angiomatous groirths, and wonder if 
■ aggregations nia3' sometimes be an essential part of the lesion. 
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Calcium salts have been deposited in the tumoin- as indicated in the skia- 
gram {Fig. 437). The deposits are small and widely scattered. }*lost of them 
are situated in thrombi within the lumiiia of blood spaces ; they correspond 
to jahleboliths. 

A case presenting many features in common with ours was obsem ed bv 
Bertram ill. Bernheim.^ This was a male whose left arm first bothered him 
when he was 16 years old. He then noticed a little red spot on the inner 
side of his wrist about 1-5 cm. in diameter. It graduallj^ increased in size 
until he was 47 years of age, rvhen the limb was amputated. The left arm 



Fig. 440. — Showing the fibrous character 
of the growth near the bone (fibula), a bone 
spicule projecting into the soft parts, and 
connective tissue filling one of the interstices 
in the compact bone, (x 00.) 

was then twice the size of the right, 
and in the affected limb there were no 


Fig. 441. — The whole of the bone cleijictctl 
in this figure ^Yas detached from the main 
shaft of the fibula. To the right a sharp 
spicule of bone can be seen projecting into 
the soft parts. Apparently a portion of 
marrow has been included in the detaclied 
portion of bone. The vascularity of the 
marrow is probably due to an extension of 
the angioma. (X 30.) 


blood-vessels ; instead there were huge venous and arterial blood-sinuses that 
twisted and turned back on themselves. The muscles resembled a huge sea 


sponge, and arterial blood even spurted out of the marrow cavity. 
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THE SURGICAL TREATMENT OF CHRONIC 
BACILLARY DYSENTERY. 

Hv 1MIILII‘ ^lAN'SON-MAIlU anii A. L. CWKCC. London. 

CiiKONic bacillary dysentery, a very distressin"' and intractable tlisease, too 
often remains nnreeo^mi/.ed in this <a)nntry. and eonseiinently does not receive 
the serious attention it deserves. In India, where it was lirst described by 
Crombie. it was reeo<;niy.cd as a separate disease- the Morhus lu’itgalcnsiN ; 
but this is now known not to be the ease. Rather it is caused by. or is a 
sequel to, chronic ulceration of the inneoiis membrane of the lar^'c intestine 
by the bacilli of the I'lexner-Y <;ronp. ^lore rarely, as one of ns has jiointed 
out, it may be due to Shij^a's baeilhis. which is usually responsible for the 
more virulent and acute types of bacillary tlysentery. 

The chronic type of the disease is <-omparati\-cl\’ common in natives of 
India and other tropical countries, but is rarely seen amonjjst Europeans. 
During the last five years, however, a number of eases have occurred 
amongst e.\-soldiers and pensioners from the Great ^Var who originally con- 
tracted the infection on the IVcstern Front or. more usually, in some of tlic 
Ea.stern theatres of war. 


PATHOLOGY. 


The pathological appearances of the bowel naturally vary considerably 
m different stages of the disease. The less advanced lesions consist of shallow 
ulcerations which involve the mucous membrane alone {Fig. I4-2). and are 
found usually at the flexures of the large bowel, but may also occur in the 
lower ileum and extend into the rectum down to the anal margin. These 
ulcers are usually found on the free edges of the transverse folds of mucous 

membrane. 


In contradistinction to the ulcerations of amoebic origin, they are serpi- 
ginous m outline, with undermined edges, anti often intercommunicate with 
neighbouring lesions. Occasionally, at the base of the ulcers mucus-retention 
o.'sts (Fig. 443 ) fonii the submucosa, in wliich the dysentery bacillus con- 
tinues to exist in a virulent form, and it is these eases which usuallv become 
comalescent carriers’ and materially assist in the spread of the infection. 

le isolation of the specific bacillus in these cases is usually possible only at 
autops\ ; even then, it is by no means easy to obtain in any numbers. In 
and^^ successfully the bowel should be washed free from contents, 

fron T ulcer scraped and cauterized, cultures then being made 

le granulation tissue bv means of a platinum loop inserted under the 
margin of the ulcer. 

whole"' some cases this characteristic ulceration may. in time, invoh'e the 
„ mucous surface, and, becoming secondarily infected by organisms from 
‘Cces, may result in the deposition of exuberant granulation tissue. The 
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formation of granulation tissue is accompanied bj' fibrosis of the bowel wall, 
which, losing its elasticity, becomes thick and rigid. This process most 



Fic. 4 t2. — Shows the formation of a chronic bacillary nicer affecting tho mucous mem- 
brane only and not penetrating beneath tho muscularis mucosa.', (Flexner-Y infection.) 


usually affects the pelvic colon and sigmoid, which are the portions of the 
large intestine most severely involved. 

The inflammation may extend to the peritoneal surface ,of the bowel, 
leading to the formation of granulations visible beneath the peritoneum. 



- ii., 

Fig. 4-13. — Shows tho formation of submucous retention cysts, or adenomata, formed by 
the inclusion of portions of Lieberkulm’s follicles in the scar tissue. (Shiga infection.) 

Occasionallji, too, large masses of granulation tissue may coalesce to form 
bleeding polypoid excrescences, and it is with this type of case that this 
paper is mostly concerned. 

SYMPTOMS AND COMPLICATIONS. 

Symptoms. — The chronic stage of ulceration, or granular colitis, rarely, if 
ever, appears to be a sequel to an acute attack of bacillary dysentery. In 
the patients whose histories are quoted here, the chronic stage supervened 
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insidiously: tliey linvc suffered onco. if not oftciuT, from a mild or subacute 
dysentery from which they made a rapiil aiul a])i)arciitly permaueut recovery 
during their war service. Relapses of diarrluea or subacute dysentery, with 
mueosanguinoleut stools, recurred at definite intervals, or it might not he 
for a year or more after demohili/ation. Kventually a ehronie. intractable 
diarrha'a supervened which, though temporarily yielding to rest and diet, 
finally produced weakness and eimieiation. often with i)rogressive amemia, 
cachexia, and cardiac disturhanees. 'i’he supervention of a ehronie diarrluea 
may therefore he regardeil as the chief objective symptom of ehronie bacillary 
dysentery. 



Fig. 444. — Sigmoidoscopic appearance oi acute bacillary dysentery. Shiga's 
bacillus i.^olated. {Philip Manaon-Bahr pinx.) 


In time, and as the deposition of granulation tissue progresses, the passage 
of diarrhoeic stools is replaced by evacuations consisting solely of blood and 
mucus, and this may be accompanied by acute dysenteric symptoms, such 
as acute abdominal pain and tenesmus. As may be gathered from the sum- 
mary of our cases, eight to ten of these evacuations may be passed daily for 
"eeks or moirths, till death from e.xhaustion takes place. 

^ontplications. — In the latter stages of this distressing disease symptoms 
general intoxication assert themseh’es, producing pains in the long bones 
anc joiirts culminating in intra- and peri-articular effusions which may be 
acute and extremely painful. 

Parotitis, a symptom not irrfrequently met with in acute bacillary dyserr- 
, has also been noted in two cases. 

q£ Other stigmata of acute toxremia may manifest themselves, such as bouts 
Pjrexia, complete arrorexia, mental apathy, and stomatitis. A secondary, 
majbe severe, arrremia is usually found. 
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DIAGNOSIS. 

The diagnosis of chronic bacillary dysentery usually presents considerable 
difficulties. On account of the failure attending the isolation of the specific 
organism, which has been already referred to, one has to rely, to a great 
extent, on negative evidence — the history of the patient, the continued absence 
of pathogenic amcebre from the feces, and the lack of response to anti-amcebic 
drugs. 

The microscopic examination of the feces may in itself afford a clue, 
for often masses of polymorphonuclear leucocytes derived from the bowel wall 
may be distinguished. The presence of these cells in diarrhceic feces is there- 



Pig. 445. — Sigmoido^copic appearance of chronic bacillary dysentery showing glazed 
and granular appearance of mucous membrane due to formation of granulation tissue. 
{Philip Manso)>’Bahr pmx.) 


fore very suggesti^•e of chronic bacillary dysentery ; in the amoebic disease 
these cells are usually entirely absent. 

Little help can, as a rule, be derived from serological investigations. 
Occasionall}^ as in two cases in this series, the serum will be found to agglu- 
tinate Flexner’s bacillus even in high dilutions, i.e., 1-100 or more, and this 
test may be of suggestive r-alue. IMore usually, however, it affords little 
confirmatory evidence. 

On the other hand, sigmoidoscopic examination of the bowel is most 
valuable and is usually diagnostic. From the fact, already stated, that the 
most marked lesions occur in the lower part of the large bowel, and especially 
in the rectum, they are usually clearly visible wlien the instrument has been 
introduced a few inches {Figs. 444 , 445 ). 

The distinctive features of the bowel are sufficiently apparent. The bowel 
itself is rigid, indurated, and inelastic, due to long-standing inflammation, a 
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condition whicli j'ive.s rise to n eoiisiilerable (lei;ree of pain on tlie introchietion 
of the instrumei\t ; this in itself is of considerable diagnostic value, servinj; 
to distinguish it from aimebie nleeralion. which we have found to be almost 
invariably i)ainless. The rongheiual and grannlar surface from which blood 
exudes wherever touched by the instrument is also sutlieiently distinctive. 

The main feature of this bowel is the granulation tissue itself; natur- 
ally the appearance varies in different eases, and in some it may be actually 
polypoid. Fibrosis of jjortions of the l)owel resulting in localized strictures 
has also been noted. The patidous eoiulition of the anus and the atrophic 
appearance of the skin surrounding the anal margin, as well as the uasting 
of the gluteal and i)erineal muscles, affonl a considerable amount of additional 
evidence in forming a diagnosis. Hedundant skin at the anal margin, and 
the formation of external piles, which so often aceom])any chronic aina-bic 
dysentery, are seldom, if ever, seen in tiie chronic ijacillary disease. 

MEDICAL TREATMENT. 

From a brief consideration of the pathological aspects of this serious 
condition, it is hardly a matter of surprise that drug treatment is of little, 
if any, avail. 

Such drugs as bismuth, salol. and bolus alba merely serve to mask the 
symptoms temporarily, but cannot in any way mitigate the serious condition 
of the large bowel. The same may be said of vaccines. The specific organ- 
isms, the dysentery bacilli, play little, if any. part in the terminal stages of 
bacillary dysentery, so that the destruction of the mucosa and its replacement 
hy granulation tissue have to be regarded as the aftermath of their activities, 
bnder these circumstances we have come to regard \'accincs of dysentery 
bacilU not only as entirely ineffective, but as actually contra-indicated. The 
same may be said of mixed vaccines composed of various species of the 
intestinal flora. The problem really becomes a mechanical one ; one's efforts 
should therefore be direeted towards diverting the fiecal stream as much as 
possible from the large gut, and to putting this visens in a state of almost 
complete rest, so that healing may take place. .Apparently regeneration of 
le epithelium rapidly takes place when the source of irritation is removed 
{Fig. 446 ). 

The lines of treatment may be divided into three headings : dietetic 
measures, intestinal lavage, and operative interference. 

Dietetic Measures. — In contradistinction to the usual practice adopted 
111 leting chronic amoebic cases, we are of the opinion that in the chronic 
laci ary disease it is necessary to sujjply the patient udth an adequate suppl>' 
o nutritious nitrogenous food. Oils and fats are particularh' useful in so far 
s m excess they tend to lubricate the raw surface of the bowel and thus 
promote healing. The main aim should be to stimidate the recuperative 
poiieis of the body so as to aid the regeneration of the intestinal mucosa, 
iii^'t! advocated by Loekhart-AIummery and others engaged 

th ticatnient of ulcerative colitis and other conditions of the colon. If 
fluld^^'^K^*^^ food, the diet should not be restricted to milk and 

ut he should be permitted eggs, fish, milk puddings, minced mutton. 
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jellies, and plenty of butter and bananas. Apparentlj’^ it is not the nature 
of the fecal residue which irritates the large gut, but the fact that excre- 
mentitious matter is passing through the lumen at all. 

Lavage. — In the milder stages of this condition, that is, in cases charac- 
terized by diarrhoea without grave constitutional disturbance, treatment b\’ 
lavage per rectum sometimes appears to be followed by good results. In 
many cases, however, the effect is merely temporary, and after a brief period 
of quiescence, the irrocess becomes progressive once more. 

Apparently the substances employed in the lavage, either as means of 
disinfecting the bowel surface or of stimulating the mucous membrane to 
repair, are not so important as the amount of fluid used to flush out the 
bowel. The therapeutic agents we employ at the Hospital for Tropical 
Diseases for this purpose are sodium bicarbonate in a 4 per cent solution, 
h}q3ertonic saline, and eusol. The latter has definite antiseptie properties, 



Fio. 44G. — Active formation of granulation tissue on the mucous surface is taking place. 
The regeneration of the few remaining Lieberkvihn’s follicles can be seen on the left-Iiand sifle 
of the section, representing the process of healing. 


and is therefore useful, but in addition it acts as a stimulant for the repair 
of the bowel. It is, however, as a general rule, most irritating, and it is 
necessaiy to dilute it very considerably in order that it may be tolerated by 
the patient. A 25 per cent solution of eusol is in routine use, but it may 
occasionallj’^ be used less highly diluted, though it produces a considerable 
amount of intestinal pain and, exceptionally, a toxic nephritis witli hicina- 
turia. The other two substances tend to soothe intestinal irritation. 

As regards the method of administration, the bowel should be waslied 
free from intestinal contents by means of a tube and funnel and hot watei. 
IVhen the water is returned reasonabty clear per anum, the solution should 
be run slowly into the rectum b}"^ means of a rubber tube and funnel. The 
tube itself should be a stout one jjrovided with a round terminal opening, 
and it should not be inserted high up into the rectum, for in this situation 
it tends to become kinked and injure the mucosa. Not less than two 
of the solution should, if possible, be used to flush out the large gut, aiu t le 
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lluid slionUl be nm ii> slowly, the patiriil in the meantime Ivin;,' on his ri^ht 
side, and endcavom-in_i| to retain tlie llnid as lon;r as possible. The time he 
is eapable of retaining it. varies eonsiderahly in individual eases from five 
minutes to half an hour. We are of the ojjinion that methods to ensure the 
floNY of fluid throvi;>h the ”vit, svielr as tipi)in ;4 n)) the end t>f the bed on blocks, 
or of inverting the patient himself, do not make any material difference. 

We have recently come to regard intestinal lavage with silver salts, a 
method formerly in vogue, as being actually deleterious. Silver nitrate in 
a I per eent solution is e.vtreinely irritating to the bowel in this condition, 
while protargol and argyrol, which are usually employed in about t per eent 
strength, are far too expensive h>r routine use. 

On the whole the results of lavage are disap]K)inting. though a large 
number of cases have been treated: in the worst, resort has eventually had to 
be made to operative interference. We have notes of eleven eases during the 
last two years treated by lavage on alternate days, in all of whieli sigmoido- 
seopic appearances showed slight formation of granulation tissue, and in 
which the regeneration of the mucous membrane could be observed through 
the sigmoidoscope to take place. The average stay in hospital was about 
four weeks, and each patient reeeiverl .about twelve treatments or more. 
Intestinal lavage is particularly exhausting to the jratient, and no object 
appears to be gained by washing out the bowel more frccpicntly than is 
outlined above. 

One case may be (piotcd in sujrport of this method ■ 

Case 1. — Tile patient contracted dysentery in Krance in 1017, and sulfered 
almost continually from diarrliaai and dysenteric symptoms for six years before 
the treatment was applied. lie had lost some three stone in body weight, and had 
become feeble and cachectic. Treatment by means of eusol and saline lavages was 
continued, with interruptions, over a period of nine months. On discharge from 
lospital the patient had regained his original weight and was passing two formed 
motions a day. Sigmoidoscopic examination showed that the bowel had regained 
IS normal appearance, and the patient has been able to resume his occupation as a 
chauffeur. 


SURGICAL TREATMENT. 

Indications for Operation. — .\s a result of our experience we may state 
^lat the indications for operation should be based upon the following : signs 
o toxic absorption, marked intestinal ha?morrhage, sigmoidoscopic appear- 
ances indicating grave destruction of the mucosa, the formation of bleeding 
po \-pi, and the failure of properly conducted lavage. We are further of the 
opinion that it is not justifiable to wait till the patient is almost in extremis 
l^e oie instituting operative measui-es. Should the patient not respond to 
aiage within a reasonable time, should he continue to lose weight, the indi- 
cajons are that persistence in these measures will not meet with any greater 
de°M so that recourse must be had to operation. Inasmuch as 

of^d^ ^ form of surgeiy, it must be accepted that no treatment 

^entery can be entirely successful if oral hygiene be neglected. 

(11 Tl"° represented by four operations, may be considered : 

iroug i-and-through lavage obtained by appendicostomy or vahmlar 
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ca?costomy ; (2) Fajcal drainage obtained by an open ciecostomy or ileostomv. 
Colostomy, apai-t from the rare event of stricture, has no place in the treat- 
ment of dysentery ; if the disease is grave enough to Avarrant operation, almost 
the Avhole large gut, and certainly the caecum, will be ulcerated ; there can 
be no rationale for leaving a portion of diseased gut, such as the ciccum. 
proximal to the opening. 

Appendicostomy and Valvular Caecostomy. — These may be considered 
together, being identical in effect. A'alvular caecostomy is more simple to 
perform where a minimum of manipulation is important, but an appendicos- 
tomy removes a latent source of infection with an almost certainly diseased 
appendix. For this sufficient reason Ave prefer this method. Either operation 
can usually be jAerformed under local anaesthesia; it causes little discomfort, 
and the Avound, Avhen permitted, A\-ill heal spontaneously. These advantages 
are outstanding, and the results frequently most gratifying; hence the Avell- 
descrA'ed popularity of this method. With a small catheter in the c;ecum, 
complete flushing of the large gut can be assured, or. by using the contin- 
uous drip, many ounces of fluid can be sloA\ly passed into the boAvel, from 
Avhich it is readily absorbed by the dehydrated system. Such procedure. 
hoAAeA'er, can only ensure success AA'hen adopted early. With other Avriters. 
Ave feel the need to emphasize this point — alas, too often OA'erlooked. 

Where the patient's recuperative poA\-ers haA’e been undermined by long- 
continued to.xic absorption, the success of appendicostomy avUI be problemati- 
cal ; indeed, it has been our experience that long-standing cases presenting 
the characteristic clinical ])icture of marked toxic absorption, together Avith 
the constant passage per rectum of blood, mucus, and pus, do not ahvays 
obtain benefit from a small opening ; complete drainage being required. The 
folloAA'ing history is illustrative : — 

Case 2. — L. W., age 29, ex-soldier, contracted diarrhoea in France in 191G : 
intermittent relapses occurred till May, 1923, when a seA’ere attack of Inemorrhagic 
diarrhoea caused his admission to the Hospital for Tropical Diseases. Dietetic and 
laA-age treatment AA-as instituted. Bilateral parotitis dcA'eloped in June, and subsided 
AA'ithout suppuration. By October, 1923, symptoms had improA'ed and the patient 
Avas discharged. Re-admitted XoA-ember, 1923, passing much blood, mucus, and 
pus per rectum. 

Sigmoidoscopy rcA'ealed a congested granular and bleeding mucosa. Local 2 per 
cent solution of sih-er nitrate aaws applied to granulations, Avith no improvement. 
On Jan. 12, 1924, appendicostomy : still no improA'ement ■ patient noAV becoming 
emaciated and A-ery toxic. On Feb. 13, 1924, open ciecostomy aa'us done : it Avas 
followed at once by sIoav but steady improA'ement, patient gaining in Aveight and 
general health. At the time of AATiting, blood and pus are still passed per rectum, 
but all toxfemia has A'anished. The (xecostomy has not yet been closed, but patient 
is able to get about, is in good health, and has increased three stone in Aveight. 

For the purpose of through-and-through laA-age Ave liaA-e found nothing more 
soothing and generally satisfactory than hypertonic saline to Avhich occasional 
additions of eusol (5 oz. to the pint) are made. LaA'age Avas usually done once 
daily. 

Open CBBCOStomy. — This also is a simple operation and can be done 
under local anmsthesia, but it should be noted that tiie gut is greatlA 
inflamed, and usually a subacute peritonitis is present. The peritoneal nerve- 
endings are therefore in an irritable condition, so that eA-en the most gentle 
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handling is lialde to c-ausi- a (lull aching pain. Two |)rcliininary injections of 
moi-phia, ^ gr,. given ninety and thirty minutes respectively prior to the 
operation, are therefore very desirable. (Jas-an(l-(i.\ygen ainesthesia may he 
preferred. Our practice has been to make a muscle-splitting incision over 
the cicenni. draw forth the ajjpendix and as much of the ca'cmn as may be 
judged necessary, and then shut off the jieritoneal cavity by suturing the 
cut edges to the c;ecal wall. .V Ihiul's. or .Uiu. rubber, tube is ne.xt insertexl 
into the e;ecum through an elliptical incision which includes the base ol the 
appendix, this organ being thereby removed. .Such practice renders remote 
a ehanec infection of the peritoneum and obviates leaving a dangerous 
appendix. ^Ye make a point of not suturing the skin too closely around 
the tube; hence the wound infection which follows is mild in nature, free 
escape of any exudate being permitted. 

One uncx])ceted source of dillieulty will surprise the surgeon unfamiliar 
with dysenteric ulceration. This arises from the marked degree of u-dema 
and thickening present in the c;ecal wall, which greatly hinders the intro- 
dnetion of the Paul's tube. An allowance of ca-ciim beyond the peritoneal 
sutures which would appear amply sidlicicnt for the introduction of the 
tube may prove totally inadecpiate when an incision has been carried 
through the thickness of the gut- only an astonishingly small opening being 
obtained. Full provision for this must tlierefore be made before the original 
peritoneal sutures are inserted. On tlie other hand, all possible ciceal wall 
must be left in the abdomen ; by so much is the eventual closure facilitated. 
It is because of this dillieulty that a delay is not made before opening the 
Ciecum. 

Nursing diH'ieulties eommeuee in a week or less with the loosening of the 
tube, as do the j)atient’s unpleasant experiences. The liejuid and digestive 
becal material from the opening is both offensive and irritating ; the former 
can be met by the free use of sanitas or eusol and can de Cologne ; the 
latter by painting the skin around the wound with ambrine at each dressing. 
-A. colostomy belt should be fitted as soon as possible. 

As regards attaining the ideal of complete drainage of the fieccs. it is 
"ell known that this procedure fails; peristalsis still drives a small amount 
of the material along the colon. 

To combat this tendency one 
of us (A. L. G.) devised the 
tampon-tube illustrated in Figs. 

■Hf, 44S. It is both simple 
<(nd efficacious when used as 
follows ; — 

The tampon-tube is simply 
a soft rubber bulb wliich is 

fastened round an ordinary rectal tube and can be inflated at will. It is 
tl'^^ ^ ^lessrs. Allen & Hanburys. With the bulb B {Fig. 44S) deflated, 
le tu e A is passed through the csecostomy until the bulb has just passed 
in o t le ascending colon. Gentle inflation from a syringe of a known quan- 
wo^ tube C then prevents the bulb from returning through the 

unc . The glass rod D is now pushed through tube A at skin level as an 
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anchor to prevent any advance of the bulb from peristaltic pressure. Tlie 
lumen of the ascending colon is thereby blocked so that the onward passage 
of faecal material becomes impossible. At the same time the central tube'^A 
permits of colonic lavage when required, reflux being prevented by a simple 

clip, E. By this means all the com- 
forts of appendicostomy lavage are 
gained, while drainage is assured. 

Case 3. — D. C. N., ex-olRcer, age 
43, contracted diarrhcea in France in 
1916 ; intermittent relapses occurred 
until Feb. 3,' 1921, when he was ad- 
mitted to the Hospital for Tropical 
Diseases. He was debilitated, toxic, 
and anajmic ; irregular pyrexia, 102- 
103° ; much blood, mucus, and pus 
in stools, which on culture grew B. 
acidi lactici. Sigmoidoscopy showed 
a haimorrhagic granular surface uni- 
form over the bowel wall, which was 
thickened and showed polypoid forma- 
tion. Dietetic measures and lavage 
failed to arrest the downward course, 
and the patient became exceedingly 
toxic. In February, 1921, caecostomy 
was performed with local anaesthesia, and Paul’s tube was inserted Toxaemia forth- 
with decreased and the condition improved, though rectal haemorrhage continued for 
some weeks. Using the tampon-tube, through-and-through lavage was continued, 
and gradually the patient’s appetite returned, weight was gained, and the ha;mor- 
rhage ceased. A colotomy belt was then worn for some time, and by June 30 the 
patient was so much better that the caecostomy was closed. Uninterrupted conva- 
lescence occurred, and he returned home at the end of July, 1921. He was last 
heard of in December, 1922, up to when he had maintained excellent health and 
had no bowel trouble other than occasional slight discomfort in the abdomen. 

Once an open caecostomy is established, the patient may be expected to 
improve from even the most hopeless condition. Such improvement, unfor- 
tunately, does not decrease the surgeon’s anxieties, for he has yet to face the 
difficult irroblem of when to close the wound. Manifestly a jiermanent right- 
sided anus is objectionable, but prior to any operation the patient should be 
warned that such may be inevitable. We accept three criteria as signifying 
the iDOSsibility of closure : — 

1. The general elinical condition : The patient must have gained in w'ciglit 
and general health, no evidence of active toxic absorption still being present. 

2. The absenee of ulceration in the colon : To determine this, both ends of the 
colon are examined ; the distal end by an ordinary sigmoidoscojiic examination, 
the proximal end by means of a cystoscope passed through the ccecostomy. 
If the bow'el is flushed through from the anus and a clear gentle stream is 
kept flowing, it is surprising what an instructive view' can be obtained of the 
w'hole ascending colon. 

3. Blood should have been absent from the irrigation result for some time, 
and no recurrenee or pain should occur when the fcccal material is encouraged to 
pass through the colon again. This can be done by applying a firm flat dressing 



Fig. 448. — Diagram to show tampon^tube in situ. 
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to the ca'eostoiny after tlie tampon-tube is removed, fieeal exit tliroiij^li tlie 
wound being tluis lundered. 

Not until tiiese eonditions are satislied is it .safe to close the wound, nor 
will the patient ever be exemi)t from either immediate risks or a remote 
relapse. For these reasons one hesitates to eh)se the opening, and. as others 
have noted, such hesitation may well be jiislilied. None the less the patient 
will coneur that it is well worth considerable risk to be relieved of a right- 
sided anus, and that eonlidenee in the patient's recovery may l)e jnstilied is 
illustrated by the following history : 

Case 4. — A. V. C'.. a^e 'JT, ex-soldier, eontnieted diarrluea in Fratiee in 1!)17, 
with passage of blood and nuieus. There were oeeasional recurrences up to .June. 
1920, when he was admitted to the Ihispital for Tropical Diseases, lie was then very 
anemic and passing much blood and nuieiis. Tachycardia, abdominal pain, and 
irregular pyrexia were marked : the condition was very suggestive of tuberculosis, 
and became critical. Treated by diet, salines, lavage all useless. On .July 17 one of 
us (A. L. G.) was asked to perform open ea-eostomy. Following this, tbrougb-and- 
tlu-Qugh lavage kept the colon clear. The patient's geiier.d condition and local 
symptoms slowly innirovcd, so that on Oct (5 the ca'costomy ojicning was closed. 
Both operations were done under general aiuestbcsia. I'ninterrupted convalescence 
followed and patient was discharged on Xov. 1, l!)‘i(). He resumed bis trade as 
blacksmith some weeks later, and still follows it without any disability or recurrence 
of dysentery. In October, l!l2o, be reported that lie was perfectlv lit and well and 
enjoying life. 


Ileostomy. — This has been ad voeated to meet the drawback of ea'costomy 

already mentioned, viz., the passage of some fa-eal material through the 
colon. 

We have carried out this method : it must of necessity relieve the large 
ton el completely; it is simide to perform, and no more dangerous to close 
lan a c.-ecostomy. Against ileostomy, however, we urge the loss of an impor- 
ant sphincter and portion of the digestive tract. The use of the tampon- 
e permits the advantages, hitherto obtained only by an ileostomy, of 
comp ete fecal drainage. Further, the possibility of being able at will to 
c irect the beees through the colon when estimating the time for closure is an 
munmise advantage which is ruthlessly sacrificed by ileostomy, 
an -• ''^nrains, then, but one definite indication for ileostomy, namely. 
Sho^T*^^*°*^ inflammatory process into the lower ijortion of the ileum, 

prefer^ grave instances arise — a rare occurrence in chronic cases — we 
j 1 ° make the bowel opening a short distance proximal to the ileocaical 

conditio^ inflamed gut. The following patient illustrates such a 

blood be"n'~^' Served in France 1916-19. Diarrhoea with 

continued* ^ lasted three months. It recurred in September, 1923, and 

Diseases ° when he was admitted to the Hospital for Tropical 

Siniiioid ' stools daily, with much blood, mucus, and pus. 

narrou'ed and^ '■ ^^“mination painful ; granular bleeding bowel, which was 
^1124, a loon elasticity being lost. Lavage treatment failing, on Harch 7, 

condition of tl > ^ ileum was brought out of the abdomen, as the inflammatory 
later the bow “®wel was seen to extend about S in. into the ilenm. Three days 
and-throurth f divided and a eatheter introduced into the distal end. Through- 
E a\age was maintained. Stronger solutions of eusol were tried, but'an 
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acute nephritis followed, fortunately only transitory, .\part from this, steady irain 
in health ensued, although the passage of blood and pus per rectum continued.'^ 

The patient was discharged on June 14, 1924, and reports from time to time. 
His general health and condition are now good, but the passage of blood and pus 
persists and contra-indicates restoration of the alimentary tract. 

It has been iDoiuted out that, after some months’ disuse, a bowel badly 
ulcerated originally, may become so stenosed that any attempt to close the 
artificial anus is doomed to failure from partial obstruction. That such a 
condition may occur was demonstrated at the autopsy on one patient whose 
death was in the nature of a calamity. Possibly this patient had had both 
amcebic and bacillary dj^sentery, but we are sceptical as to the finding of the 
dysentery amoeba as reported. 

Case 6. — H. H., age 25, ex-soldier, served in Salonika, where in 1917 he con- 
tracted dysentery, and Entamoeba histolytica was reported to have been found. He 



Fig. 449. — Ca^e 0. Sifjinoidoscopic appearance of chronic bacillarj* ilysentcry showin;^ 
partial fibrosis of the bowel wall and formation of ridges of granulation tissue. {Philip 
Manson-Bahr pinx.) 

was treated with emetine, but in spite of this had continual relapses for six inontlis. 
These gradually cleared up with bowel lavage, but in 1918 and again in 1919 he had 
severe relapses. On Nov. S, 1921, he was admitted to the Hospital for Tropical 
Diseases, very ill with severe dysentery symptoms. Patient was ver3- toxic and vcr.v 
weak from loss of blood, his condition being critical, so that on Nov. 10. one of 
us (A. L. G.) was asked to do cajcostomj'. A portion of the ciccum was sectioned, 
and showed well the cedematous musculature, small-celled infiltration, and li.xmorrhage 
at the base of the necrosed mucosa. The tampon-tube was used, and the patient 
slowly but steadily^ improved. Sigmoidoscopy in January, 1922, showed the Iwwel 
to be very granular and fibrotic {Fig, 449), and sphincteric control was absent. 
beino' in a state of extreme emaciation and aniemia, patient became well coxerci 
and reasonably robust. Progress xvas interrupted by a thrombosis of the left femora 
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vein, but this subsided witluuit ill effects. Throui;hoiit, the [):ilieiit eoiinilaitied of 
tenderness over the sigmoid colon. 

On May 23, 1923, the ease-sheet records : “.Motions formed ; general condition 
greatly improved ; wound getting smaller." The ciceostomy opening became so 
stenosed that it ceased to function properly, and pain recurred in the abdomen. 
On July 7 a finger was introduced into the ea'cnin to dilate the opening sliglitly. 
Next day the patient was mueh more comfortable, but on July 9 all the signs of 
acute septiciemia suddenly developed, ami death occurred on .July 11. 

.Autopsy findings were those of aeiite .septieiemia, and only II, iiroleti-s was 
isolated. In contrast to the previous emaciation tiie body was excellently nourished, 
and the colon was almost completely healed. There was in the sigmoid a markedly 
stenosed portion about ll- in. wide — evidently the site of a severely ulcerated area 
and of the patient's tender spot. 

It will be .seen from the above tliat only a small jiortion of the bowel 
was stenosed ; we believe tliat this is what may usually be expected in eases 



to ba^ahiry^d longitudinal muscular coat of tho large intestine seeondary 

fu'^t*'^ occurs. We therefore prefer to close a cmcostomy W'orking 

yithin the abdomen through a paramedian or mid-line incision, 
A I^™iits of a careful preliminary inspection of the -whole large botvel. 
^ un uly constricted portion can then be detected, safely removed, and an 
' °^osis carried out, closure of the cajcostomy being, of course, jDOstponed. 
com danger of -which -tve -were 2Dreviousty una-tvare. AYe have 

coexistence of tuberculous infection of the large bo-wel 
that^h^ baciUary dysentery as a serious danger. It is possible 

'Tamil t' bacillus finds a congenial nidus in the jireviously existmg 

tion of tl°^ tissue, or becomes spurred into activity by the general devitaliza- 
le mucous surface, and in some cases this has clearly happened, the 
VOL. xm.-^;o. 52. ^ dfi’ 
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tuberculous process appearing to extend chiefly in the circular muscular coat 
of the colon {Fig. 450). In three cases in the period covered by this work, 
we have been able to demonstrate tubercle bacilli in scrapings made from the 
bowel wall through the sigmoidoscope. 

We are of the opinion that the results obtained in this limited number 
of cases are striking, and justify the view that operative measures are strongly 
indicated as being the only rational method in this singularly chronic and 
intractable disease. 


SUMMARY. 

1. Bacillary dysentery of a mild type may result in a progressive and 
chronic ulceration of the large bow'el in which the specific dysentery bacillus 
plays but the initial role. 

2. The resulting condition is usually not amenable to medical treatment, 
and life may be preserved only by surgical intervention. 

3. Indications for operation lie in the persistence of toxajmia and loss of 
weight in spite of colonic lavage. 

4. Appendicostomy may be performed as a measure of relief, but caccos- 
tomy may be required. 

5. Caecostomy with the use of the tampon-tube supplants ileostomy except 
in cases in which the small bo-vvel is involved. 

6. The question of closure is a matter for careful consideration in each 
case ; temporary closure with dressings assists the oj^erator in making his 
decision. 

7. Stenosis of the bowel to any serious extent is rare, and when it does 
occur is likely to be localized, so that excision may be practicable. 

8. Tuberculous infection may be superimposed upon a chronic ulcerated 
dysenteric bowel. 

Our best thanks are due to Dr. W. F. Whalej'', lately House Physician 
to the Hospital for Tropical Diseases, for his help in collecting the inforrna- 
tion contained in this paper; and to Dr. G. C. Low for his kind permission 
to make reference to cases under his care. 
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THE CLOSURE OF CONGENITAL CLEFTS OF THE 
HARD PALATE. 

Hy ANDUHW JOIIANNKSIII UC. 


Ox coiisklei'ing the various operative measures in use at the present clay lor 
the closure of congenital clefts of the hard palate, there are a few points in 
the technique which strike tlie operator as being somewhat unsound and 
capable of improvement. Each cleft-palate defect is a problem jjrcscnting 
difficulties which have to Ijc overcome by the most suitable methods. 

When a unilateral cleft of tlic hard palate associated with a high juilatal 
arch is seen, the surgeon does not e.xperienee much dillieulty in making U]) his 
mind, because ample Haps are available and also a choice of operations. 
On the other hancl, if there are bilateral elefts with scanty tissue available 
for flaps, then he is not in such a happy position. If the llajis have to be cut 
large, there is left a eorrespondiugly large raw surface which cannot be 
avoided. This raw surface left in the mouth after operation is a source of 
au.\iety to the surgeon, and is proljably the most frequent cause of operative 
failure. The introduction of stitches is a tedious part of the procedure, and 
it requires considerable patience and skill before the suture line is considered 
to be satisfactory. Often a few of the individual stitches tear out after com- 
pletion of the operation, and no matter what care is taken, there is bruising 
and tearing of the tissues in the most vital part— the suture line. The larger 
the mmrber of stitches introduced, the greater is the traumatism. A certain 
number of surgeons must har'e concluded that the methods now in use are 
not satisfactory, otherwise the}' would not recommend the rvearing of an 
obturator after the closure of the cleft in the soft palate. An obturator must 
a nuisance to everybody concerned; it is quite impracticable in growing 


be 
childr 


Iren owing to the necessity of changing it frequently ; there is difficulty 
m fitting; it is frequently not worn; and it harbours debris, etc., rendering 
e nasal passages more prone to infection. It may be dislodged and become 
impacted in the phaiynx or elsewhere. 

, . the intention of the writer to belittle the classical operations 

'' ueh have been so successfully performed, but he wishes to point out certain 
t isac vantages, which may be summarized as follows : (1) A low palatal arch 
^ "ide cleft are difficult to deal with by any operation ; (2) Bilateral 
(31 T1 large flajos, and these leave large raw surfaces in the mouth : 

sg large number of stitches introduced in most operations and the con- 
_^^quent injury to tissues devitalize the line of union ; (I) The time occupied 
simple cases is unduly, long ; there is considerable 
on rage and shock, while death follows in some cases. 

the w'> description refers to an operation wliich is practised by 

n er and overcomes those disadvantages which have been detailed. 
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The operation evolved itself in the case of an adult female with a complete 
unilateral hare-lip and cleft palate. No one had made an attempt to operate 
on this patient, and she presented herself at the out-patient department for 
relief of a deformity which must have been a source of embarrassment to 
herself and to others. The gap w'as wide and the septum was deflected, as 
is usual, to the same side as the gap. It seemed obvious to a nasal surgeon 
that it would be eas}’- to employ the septal tissue in the closure of the gap. 
This was accordingly done rvith success. 

The original intention was to turn over the longer part of the septum 
complete rvith cartilage and attach it to the lateral margin of the gap, but 
the cartilage became detached and consequently onty the two opposed muco- 
periehondrial flaps were utilized in the closure. It formed a serviceable 
palate, and after the hare-lip operation the patient left the hospital satisfied 
with the result. She visited us recently after a lapse of nine months, and 
the condition of the hard palate is still satisfactory. 

It is to be noted that no raw surface excejrt the line of suture was 
exposed in the mouth, and the loss of the septum ivas of little consequence 
to the jDatient. There are many individuals who have lost a large part of 
their nasal septa through no fault of their own and are none the worse for 
it. This particular patient is quite comfortable, with a serviceable hard 
palate, in spite of the absence of perhaps a quarter of her nasal septum. 

This case led the writer to think more of the nasal septum as a tissue 
eminently suitable for the purpose of filling defects of the hard palate. It 
is within easy reach, there is enough septal tissue to fill the largest imagin- 
able gap, it is highly vascular, and it heals well under very adverse conditions ; 
while a loss of part of it is not detrimental to the patient. 

TECHNIQUE OF OPERATION. 

The technique of the operation as performed at present is as follows, 
and the description is applicable alike for a unilateral complete or incom- 
plete cleft of the hard palate. A bilateral cleft may, for j^urposes of this 
operation, be looked upon as a unilatei-al cleft on both sides, with the septum 
conveniently free in the middle line for the removal of adequate flaps. 

The fii’st step consists in the formation of the palatal flap, and involves 
the reflection of a flap from the buccal surface of the palate on the same side 
as the cleft, with its base on the lateral margin of the cleft. The width of 
this flap is appz’oximately a little larger than the width of the cleft — that is 
to say, if the cleft were uniformly 1 cm. wide, the flap would be 1-2 cm. wide. 
The incision is made parallel to the cleft mai-gin and goes doum to bone. It 
extends as far as the postei-ior border of the hard jzalate, and the ends of the 
incision are then joined to the margin of the cleft. The mucoperiosteum is 
reflected medially as far as the margin of the gap in the bone, and the hinged 
flap thus foi'med is tinmed upwards so that it comes to lie witli its media 
edge in apposition to the lozver edge of the septum and with its raw surface 
looking downwards into the mouth (Figs. 451, 452). . 

The second step consists in the formation of the nasal flap, and this is 
carried out by measuring the distance between the lower border of the septum 
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and the unrelleetcd or lateral e(lj,'e of llu- ])alatal iiieisioii. If we suppose this 
to be 1-2 cm. posteriorly at tlie junelioiv of the soft ami hard jialatcs, tlicn 
we place a mark on the nasal septum al)out ‘l-H eiu. vertieally above its lower 
border. If the gap narrows anteriorly O-.j em.. then again we mark a point 
above on the septum !•- em. from the lower border. A line of ineision is thus 
outlined on the mueous membrane of the nasal se])tmn. IVith a reetangnlar 
knife a horizontal ineision is made from l)ehind forwards along this line, ent- 
ting through the mneoiieriehondrinm as far as. but not into, the earlilage ol 
the septum. The anterior and posterior ends of this ineision are now joined 
to the lower border of the sejitnm. With an elevator the nuieojicriehomlrium 
is turned down so that it hangs as a enrtain in the month. This nasal flap 
has its base at the medial margin of the cleft, its raw surface looking into the 
nose and its lateral edge in aiiproximation with the lateral edge of the palatal 
incision [Figa. -tol, .tjg). 


Fig 451, Fu;. 152. 


Figs. 151, 452, 155. — ()|H‘ralion 

for ciott palate. 1. Palatal flap; 2. 

Scptalflap; 3, Na-'sal M*pt\un ; 4. Palate; 

5, Inferior tiirbtnal ; 6. t>oj)tal raw sur- 
face: 7. Suture line; 8, Palatal raw 
surface. 

Fig. 453. 

The third step consists of the introduction of one or two sutures uniting 
le upper and lower flaps at the base of the septal flap. This, however, is 
a ways necessary; but the lateral edge of the nasal flap is sutured to the 
o^e *t' Palatal incision with tiu-ee or four stitches. This completes the 
pera lon^ and after a little praetiee it does not take more than twenty minutes 
to perform it as described. 

apnlP'i I'econsidering the procedure, we find that nasal raw surfaee has been 
a bro^\ *1 raw surface and the line of union is no longer a line but 

the flo^ waion [Fig. 453). There is no raw surface in the mouth or in 

both of cleft is covered by two flaps, one above the other, 

elevatioi contain periosteum. A small perforation made during the 

posed of t • n therefore not a very serious accident. A palate com- 

"o flaps and with an absence of raw surfaces above and below is 
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obviously in a healthier condition than one where two jDalatal flaps have been 
united end to end, or where there is only one flap with its raw surface looking 
towards the mouth. Stitching has been reduced to a minimum, and it does 
not matter whether the cleft is wide or narrow, whether the palate is high or 
low. The only raw surface remains on the side of the nasal septum from 
which the septal flap has been cut. We have thought of grafting this sur- 
face with epithelium, but so far have not attempted it. It should be ea.sy 
to retain such a graft with a little gauze packing, provided the graft was 
applied prior to the suturing of the flaps. If grafting is considered necessary, 
the method used for grafting the cavity after the radical mastoid operation 
is recommended.^ However, so far we have found that the raw surface on 
the septum is of little consequence. There is oozing for a few hours and a 
little serous discharge for a few days longer. There is no tendency to slough- 
ing of the septal cartilage, and this is not surprising because of the excellent 
blood-supply from the opposite side ; also the nose is more or less sterile, as 
nothing but fresh air passes over the raw surface. If one deals with a bilateral 
cleft, the same operation is done on the other side, but it is wise to wait until 

the raw surface on the septum is entirely healed — 
a period of from four to six weeks (Fig. 154). 

Only a few minor points remain to be com- 
mented upon. In children the amount of septal 
tissue available is always plentiful and well 
nourished if the patient is in a suitable condition 
for operation. In adults we have not as yet had 
enough experience to make any definite statement; 
sufficient tissue must be available, but it may be 
very thin. The presence of septal tissue in the 
mouth gave us some uneasiness to begin with, but 
all the sensory branches of the fifth nerve and 
branches of the olfactory nerve supplyiiig the 
nasal flap must have been severed by the incision. 
Therefore there is no tendency to sneezing or other unpleasant sensations on 
contact of food with the new hard palate. It is more convenient to close 
the cleft in the soft palate first by the usual methods before attempting the 
closure of the hard palate and alveolus. It is preferable to leave the hare- 
lip, if any, to the last, as it provides more room for working comfortably m 
the nose. Cases are met with where the hare-lip has been closed by others, 
and in one recent case with which we dealt the cleft had been complete 
originally, but the alveolar part had been united by operation or had 
obliterated itself after the hare-lip operation. This closure of the hare-lip 
did not present any difficulty in forming the septal flap. 

A word of warning is necessary in relation to the separation of the 
nasal flap. The mucopei’ichondrium of the nose separates easily, but it is 
also apt to be easily perforated, and when this occurs a small perfora- 
tion is liable to gape widely. The palatal flap, however, will fit over the 
perforation. A knowledge of the anatomical relations of the septal cartilage 
and perichondrium, with the vomer and its periosteum, will reduce the possi- 
bility of perforation to a minimum. 



Fig. 464. — Operation for 
double cleft. 1 , Palatal flap ; 
2. Septal flap ; 3, Naaal sep- 
tum; 4 , Palate; 5, Inferior 
turbinal ; 6, Septal raw sur- 
face; 7, Suture line. 
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The operation is by no means one restrieteil to I lie nasal snrjfeon. Tlie 
bleeding is at no time troublesome, espeeially if a little rveak eoeaine is jiaekcd 
against the septum for a few minutes after the patient is under the ainesthetie. 
The use of a suetion apparatus to free the pharynx of any blood and seeretion 
which may collect is strongly recommendeil. Only one assistant is necessary, 
who has little to do except jireparc the stitches and have the swabs ready. 
The instruments required are very few : a suitable reelaiigular knife for the 
septal flap, a scalpel for the palate, one small elevator, one pair of toothed 
forceps, and a few smalt lialf- aiul fully-curved needles anil needle holder 
(Lane), with fishing gut or even catgut. 

The after-treatment is almost negligible, exi'cpt that the operator's atten- 
tion is focused on keeping the nose clean l)y means of a mild oily antiseptic 
spray. The stitches may be removed in from four to ten daj's. ILemorrhage 
is more to be feared from the nose than from t))c palate, but so far it has not 
been found necessary even to pack the nose. 

The method has been suflieiently successful iu our hands to recommend 
its trial by other surgeons, and it is hojii'd that they may record their results 
of a departure from the classical ojierations at present in general use. 


ItKl’KKENCK. 

* Jour. Lanjugol and OloL, Sept., 471 . 
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SIMPLE TUMOURS OF THE LARGE INTESTINE AND 
THEIR RELATION TO CANCER. 

By CUTHBERT DUKES, Loxdox. 

That simple tumours of the mucous membrane of the large intestine are 
often foUowed bj' a cancer of the bowel wall is well known to pathologists 
and surgeons. Thus, in the disease multiple adenomata of the intestine — a 
lesion which apijears persistently in certain families — statistical evidence has 
shoum that cancer supervenes with remarkable regularity, arising, it is believed, 
in one or more of the multitude of papillomata which stud the mucous mem- 
brane. Again, the shaggy villous type of papilloma, though innocent at 


Fig. 455. — Portion of colon removed by operation from a case of multiple adenomata. 
]>vote the little round tumours scattered over the mucous membrane. 5.) (x J.) 



first, is notoriously prone to assume a malignant character. The peduncu- 
lated pol}^ need not be regarded with the same anxiety, but even with tliis 
attention has often been called to the fact that a cajr of malignant cells may 
later cover these projecting growths. The relationship wliich exists between 
sunjjle and malignant tiunours of the large intestine is the main theme of 
this article, which reports investigations undertaken to define this relation- 
ship more exactlj*. The subject maj- be presented most conveniently by 
considering the problem from the following points of view : (1) The dreelop- 
■ment and structure of the simple adenoma ; (2) The assoeiation of simple icith 
malignant tumours ; (3) The intimate structure of early adenocarcinomata oj 

the rectum and colon. 
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1. THE DEVELOPMENT AND STRUCTURE OF SIMPLE ADENOMATA. 

Fig. 455 shows a jiortioii of the colon in a ease of multiple atlenomata. 
The whole larjje intestine IVom e:eeinn to sigmoid was studded with iiuuiiner- 
able smooth rounded tumours, most of them about 1 mm. in diameter, a lew 
pedunculated but the majority sessile. Xo eaneer was present. The jiatient, 





Fig. 450. Portion of colon rcinovcil l»y upcration from a caM* of innltiplc polyin. ( '• ],) 

a joung woman ot 31, belonged to a lamily in which multiple adenomatosis 
auc cancer of the bowel were c.xeeptionally common.’^ Fig. 450 is from a 
case ot multiple polypi ol the colon. These two pictures serve to show the 
na'ec -eje character of the material whose intimate structure has been studied 
111 sena sections cut through the tumours and surrounding intestine. My 
tin-"* based on an examination of several jiortions of the intestine of 
■ee cases of multiple adenomata and an examination of more than sixty 
ecimens of adenomata, polypi, and villous tumours sent for laboratorv 
anuna ion at St. !Mark s Hospital during the last four years. 



^ote small' area of'eniUi'cliVf'i tumour from o case of multiple adenomata, 

“fclei; also forward XnrUn ' ''FP^fplasia A) distinguished by cells with deeply -staining 
mrwara bending of muscularis mucosa;. (.l/..d. 5.) (X 8.) 


can be disH.f^^- from small areas of increased e 2 iithelial grotvth which 
guished under the microscope by the fact that the cells secrete 


familv hij 


operated on this patient, has recently published her 
Cancer and Heredity”, Lancet, 1925, i, 427. 
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less mucus than their neighbours and their nuelei stain more deeply with 
hfematoxylin. This condition is well shown in Fig. 457 The more active 
growth of the epithelial coat results in a projection into the lumen of the 
bowel, accomi^anied by a bowing of the attached coat of muscularis mucosa;. 
Fig. 45S shows two such early tumours. 

The various stages in the groudh of adenomata, whose mature form will 
be illustrated in subsequent photographs, is represented in Figs. 459—163. 

Here the seereting cells 
of the large intestine are 
depieted as a folded coat 
closely adherent to the 
muscularis mucosce and 
the scaffolding of reticu- 
lar tissue, muscle, and 
vessels whieh the muscu- 
'-■''‘■i.v laris mucosae supplies to 
the spaces between the 

Fig. 458. — -Another section through two early tumours cryptS. If the epithelial 

fi’om same case as I'irf. .457 A collection of lymphoid cells layer between the points 

obscures the bending of the muscularis mucosie below the t , , , 

larger tumour. A, B, Early adenomata. ( x 8.) mai’keci 1 and 7 in x* 




459 grows more rapidly 

than neighbouring districts, the first result must be an increase in depth of 
the crypts, accompanied by an elongation of the scaffolding which rises at 
right angles to the muscularis foundation, a state of affairs indicated in Fig. 
460. This achieves a slight increase in secreting area. Should the impulse 
to more active growth or function continue to act in the same region, then 
the first stage of tumour formation proper must oceur, the essential features 
of which are, as is shown in Fig. 461, a forward bending of the muscularis 
mucosie in order to provide a more extensive base to support the growth, and 
a further lengthening and branching of the seaffolding structure. The 


assumption of this form enables 

the same foundation of bowel Avail rnnririr7iriri(T ; 

to accommodate a greatly increased i ; i i i i | ! I I i 

surface of secreting cells, but this j i • ! I I ! I i I i 

adA'antage is purchased at the cost I • • ! I I I ; i i I 

of serious injury to the hitherto i I I i ! i i j : i i 

unaffected cells situated at the ..L,...! 1 1 1 1 i. .1 1 '■ : 

boundary of the young tumour. ' 2 3 4 s e ? 

Fig. 462 shoAVS that because of the — Diagrammatic representation of 

* . 1*11 normal mucous membrane, the secreting celis 

compression to Avhich these mar- figured by the continuous lines and the muscu- 
ginal cells are exposed the crypts mucosai and reticular tissue by tho dotted 

become stunted, and the constant 

friction leads to ‘collar catarrh’: of this important consequence of tumour 
groAA’th more Avill be said later. Fig. 463 depicts the further gi’OAvth of an 
adenoma Avhereby it becomes pedunculated. These diagrams speak for them- 
sehms, and I need do no more than call attention to the stunted groAvth 
at the collar of the tumour, to the continued branching of old and appear- 
ance of neAV scaffolding, to the almost inevitable formation of cystic spaces. 
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the 


and finally to the fact that .sc-oiulary chaii-cs may he-in to appear m 

mucous m'ciubrauc ailjoinin.:: the primary tumour. 

Vs of tumour lormation is luult upon rue 


This description of tlie mechanics 


ire lively nmlti]>lication of 


.hat the ....crativo 


epithelial cells within a (Idiucd area. ... ,-i i . lv,i,nhoi<l 

mata owe their origin to some suhmueous structure 
follicle bulging the secreting cells into the lumen ol the gu , o 
no evidence. Chronie iiillammation is, of course, a rcciucn I ^ 
tumour growth, but if any such anteeedeiit mllueiiee had acted in t 
I have studied, it left no permanent imprint on the tissues. 

In view of what will be said 
m the succeeding section on the 
association of simple with malig- 
nant tmuours, it will prepare the 
ground to record the frequency 
of adenomata in the intestines 
of patients djdng from diseases 
other than cancer of the large 
bowel. Thanks to facilities 
granted by University College 
Hospital, the ilickllcse.x Hos- 
pital, and the Cancer Hosiiital, 

I have been able to e.\amine 
127 intestines which I have 
searched for simple tumours 
from caicum to sigmoid. One 
or more tumours were found at 
some point in the bowel in 12 
of these, which indicates a dis- 
tribution of 9'4 per cent. In 
one patient 6 tumours were 
present, in one I, in one 2, and 
the other nine contained only 
an isolated poljqi. Of the 12 
patients, I were women and 
8 men. The average age of 
death amongst the patients with 
timrours was 46 years, and 
amongst the patients free from tumours 38 years, which gives support to 
the view that intestinal tumours are more frequent in later years. 


u 


I'lo lUU. -Kirst '.liigo in ppithcliiil hyper- 
plasia. Deepening of crypt-, nnd lengthening oi 
villi. 



Fig. -IGl. — First stngo in tumour forination. 
Bcndin" of musculnris mucosa.', branching of 
original’ villi, and birth of new villi : stunted 
growth at margin. 


2. ADENOMATA ASSOCIATED WITH CANCER. 

In the last 33 consecutive cases of cancer of the rectum and sigmoid at St. 
-lark s Hospital I have made a special search for adenomata in the portion of 
the bowel removed at operation, and found these tumom-s in 25 cases. These 
rtt e tmnours are easily seen before the piece of bowel is hardened in 
vxative solution, but the shrinkage and distortion caused by formalin make 
'em much less easy to find. Thejr are demonstrated most clearly if in the 
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Fig. 4C2. — Stage intermediate between non- 
pedimoulated and pedunculated tumovir. Xote 
increased bending of muscularis mucosa! and 
further branching of villi, leading to a great in- 
crease in secreting area. ‘ Collar catarrh ’ would 
be established at this stage. 


fresh specimen the mucous membrane and submucosa are dissected off tlie 
muscle Avail immediately ; then they stand out prominently as little hillocks 
on the plane surface surrounding the cancer. Some are similar to the little 

tumours, about one millunetre 
diameter, familiar in multiple 
_ adenomata; others groAv to large 

pedunculated polypi. Within a 
^ ' radius of three inches from the 

. ' _ ' ' . , ■ margin of the cancer a fcAV of 

f '”’ i Yl-/ || ^ these tumours can nearly always 

: r:| |; |:|^ li-7 be found if the specimen is 

' ■ ■ W examined in the Avay described. 

/ ^ before-mentioned frequency 

4l\l‘' “.■■■■■- : ! of 75 per cent (25 cases out of 

probably too Ioav an esti- 
■'= i i mate, because, by the surgical 

XC^iL i -J = ^ operation — Avhether perineal ex- 

; ; ..'i '• cision or even abdominoperineal 

Fig. 4C2. — Stage intermediate between non- fcw inches of intestillC 

pedunculated and pedunculated tumovir. Xoto are I’CmOA’ed abOA’^e and beloW 
increased bending of muscularis nmeos® and .1 .i i t i i ^ 

further branching of villi, loading to a great in- XllC grOWtll, &ncl 1 lltlVC not liacl 
crease in secreting area. ‘ Collar catarrh ’ would an opportunity of examining the 
be established at this stage. . V . i , 1 . . , ° 

rest 01 the bowel in these cases. 
This series of cases is not strictly speaking comparable Avith the investiga- 
tion reported above, ^ as 

Avhereby tumours 

Avere found in 9-4 i ; I: 

per cent of patients 1 | ////.y j.y n 

dying from disease v\ \\\ /v^ 

other than cancer of v i / d /•7 • 

the boAvel, because in . 

studying the normal vAWu ' ! lillun /// ay \^/ 

distribution of adeno- ////v 

mata the Avhole intes- ; 

tine from caecum to n (\ \ [T 

sigmoid Avas examined i ; 

after the tissues had i i i i ; ! i j 

been hardened in fix- I i i ■ ! j I i 

atiA^e, Avhereas in the : i i fTl - [71 ■ ^ i i ^ 

cancer series only a — liUj j \ j i iL-^.-.y.vUi 

fcAV inches of boAvel ""b... I U • i K-' WiL i 

around the cancer " 

Avere examined in the 123 4 s s 7 

fresh condition. Ac- Pig. 403. — Second stage in tumour formation, slioiving 

nPTsUntr thpcf* rpcnrvrn development of stalk. Note stunted growth at mMgm, leading 

ceptmg these leseiA a- -collar catarrh’. The bending of tlio musciilans muco.-ia; on 

tions, both sets of either side points to the development of secondary tumours 
„ e which will surround the primarj-. 

figures are or con- 
siderable interest and lead to the conclusion that Avell-dcA'cIoped adenoma a 


Fig. 4G3, — Second stage in tumour formation, shovving 
development of stalk. Note stunted growth at margin, leading 
to ‘collar catarrh’. The bending of tlio muscularis muco.sa; on 
either side points to the development of secondary tumours 
which will surround the primarj-. 
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are found in the portion of liowel between e;eemu and sigmoid in only about 



Fic. 404. — To .show tlic iiukeil.cyo apis'iiraiico of tla* siiapk' tuimmrs u.-s^ociatetl wiili 
a cancer of the rectum. 


present i 


In order to gain 



further light on the rcla- 


c 

tionship which exists be- 

i B 

1 

tween simple and malig- 

A ' \./i t CP 

. : te'4*', 

nant tumours, serial 
sections were cut tlirough 
the cancers, through the 

' 'fT-* . ••• .7' 

kkW % 


nrembrane, and through 
the associated adenomata. 
The conclusions reached 


teg*'" 

yb- ■ 




from a study of sections 
through the cancer may 
he left to the third part 
of this paper, wliich treats 
of the adenomatous struc- 
ture of cancer; here only 
the surrounding mucous 
membrane and associated 
adenomata will be des- 
cribed. 


Fig. 403. — Section through a small pedunculated 
adenoma, one of twelve tumours arising from the mucous 
membrane in tlie neighbourhood of a cancer of the rectum. 
Secondary tumours (A. C) are developing on either side of 
the primary pedunculated tumour (B). Note ‘ collar catarrh’ 
in groove between primary and secondary adenomata. Same 
case as Figs. 46G-470. (-V.-4. 3.) (X 8.) 


464 is reproduced to show the naked-eye characters of the adeno- 
mata or papillomata surroimdiner a cancer of the rectum. In a case similar to 
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• -Vc'rf’ ■ 




Fig. 4CC. — Section from another pedunculated adenoma 
from same case as Fig. 405. Note : A, Great irregularity of 
neighbouring mucous membrane giving birth to secondary 
tumours; and B, Primary adenoma with ‘collar catarrh’. 
(.1/..4. 3.) (X 8.) 


this twelve tumours varying from 1 to 3 mm. in diameter were found in the 
three inches of mucous membrane surrounding the cancer, and these were 
all removed for examination together with several pieces of mucous mem- 
brane of natural appear- 
_B. ance. The low-magnifi- 

cation photographs {Figs. 
465-471) illustrate the 
following feature 3 to which 
I wish to draw atten- 
tion : — ■ 

1. These tumours are 
essentially similar in struc- 
ture to those described 
in the previous section : 
they consist of a central 
stroma of connective tis- 
sue with dilated blood- 
vessels and are covered 
by a thick layer of 
columnar epitlielial cells. 

2. Round the neck of the tumour the epithelial proliferation is hampered, 
and in the sulcus which separates the tumour from the surrounding mucous 
membrane a chronic catarrh exists, a condition which I have described as 
‘collar catarrh’ {Figs. 465-468, and 470). 

3. Owing probably 
to this irritation other 
tumours arise on either 
side, so that a circle of 
secondary tumours comes 
to surround the primary 
{Figs. 465-467, and 470). 

4. When the in- 
creased epithelial growth 
affects an area greater 
than can be compensated 
for by a projecting growth, 
a folding of the mucous 
membrane follows, and 
some secreting cells are 
pushed into the region of 
the submucosa {Figs. 

467-470). 

5. Round such an 
infolded column of cells 
the normal lymphoid tis- 
sue is greatly increased and collected in conspicuous follicles, often forming a 
cap round the displaced secreting cells {Figs. 467-470). 

6. Those jDarts of the mucous membrane 


•v.' y/.j-v; 



--A 






‘•v;- 


Fig. -iGV. — Section tlirough another pedunculated adenoma 
from same case as Fig. 4GG. Note increase of lymphoid tissue 
at points where mucous membrane is folded inwards. A, 
I^yinphoid follicle j B, Infolding of mucous membrane , . 

Primary adenoma. (J1/..4. 3.) (X 8.) 


in 


the neighbourhood of a 
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cancer of the vcetuiu wliieli bear no Uiinoiirs visible to tlie nahed eye sliow 
under tlie microseo[)e a 

A 





Kl(}. H*S. -Anollior ■‘oction ihroiiuli tlu' "umo tiiinoiir u.s 
/V{/. Ii»7. A. Primary U(IfiU)ina : B. (’ap of lyiuplioid 
covering iiiwartl {oUU of mucous uuuuhraiu*. ( •' 8.) 


curious ‘ switelibaek ’ 
appearanee, as thougli tlie 
epithelial growth were 
alternately increased and 
diminished (Fig. 171). 

This ‘switchback’ ajipear- 
auce is very eoinnion in 
the mucous membrane 
surrounding a cancer. 

Two further char- 
acteristics of these simple 
tmnours which bear upon 
our problem are revealed 
by liigher magnifications. 

Fig. 472 illustrates the 
fact that some of the cells 
of an adenoma secrete 
mucus and others do not. 

Fig. 473, which was taken 
from an actively growing adenoma in which many mitotic figures were found 

within the e])ithclial cells, illustrates 
the fact that, when branching of the 
stroma cannot keep jmcc with the 
continued epithelial hyperplasia, then 
the columnar cells become stratified 
several layers deep or may even 
sprout out into the lumen, forming 
miniature polypi within the ducts. 
The particular tumour shown in Fig. 
473 was remarkable not only for the 
mitotic figures within the epithelial 
cells, but also because of a barrier of 
lymphoid tissue which separated the 
deeper cells from the muscularis 
miicosm, in which also mitotic figures 
were plentiful (Fig. 47-f). Mitotic 
figures are only very rarely found in 
the epithelial cells of adenomata sur- 
rounding a cancer. 

From the point of view of the 
relationship of benign to malignant 
tumours of the bowel, a question of 
paramount importance is the order in 
■which these grow'ths appear ; did the 
they d • 1 simple tumours precede the cancer or 

er eloped subsequent to the malignant growth ? Some indirect 











Fig, A , 

same slide frin, , .1 ■ , oi tht 

show cap of '^as taken, to 

"■ard folds of ooverins in- 

'os 01 mucous membrane. 


have 


( X 24.) 
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Fig. 470. — Section 
through another tumour 
from the same case. 
Note cystic dilatation 
of tho glands, ‘ collar 
catarrh and great in- 
crease of lymphoid tis- 
sue. A, ‘ Collarcatarrh ’ ; 
B, Adenoma ; C, Lym- 
phoid follicle. (iU.A. 
3.) (X8.) 


Fig, 471. — Section through 
a portion of the mucous mem- 
brane of the rectum in a case of 
cancer of the rectum accom- 
panied by six small adenomata 
within three inches of tho cancer. 
Note ‘ switchback appearance * 
of the mucous membrane, which 
here bears no tumours visible to 
the naked eye. (Jl/.A. 1 1.) ( X 4.) 




Fig. 472. — Trans- 
verse section through 
one of tho six simple 
tumours in same case 
asFiff. 471. Note that 
some cells are secreting 
mucus (A) and others 
are not (B). (-1/..4. II.) 

(X GO.) 
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evidence on tliis (]iicstiim of seniority eaii be oI)t:iiiie(l from a eoiisiileratioii of 
the general struetiire of 
adenomata and the mor- 
pliology of tlie eon.stitneiit 
cells. A firm peduneiilateil 
adenoma, the cells of wliieh 
are vigorously secreting 
mucus, has luul time to 
consolidate its position and 
cannot be regarded as a 
very recent growtli. Cells 
e.vhibiting many mitotic 
figures, on the other hand, 
indicate a district where 
rapid growth of the tumour 
continued to the moment 
of extirpation. Intermedi- 
ate in age between the cells 
undergoing mitosis and the 
goblet cells loaded with 
niucus we can recognize 
the type of cell with large 
deeply-staining nucleus not 
secreting any mucus at all. 
lutormation gained from the morphology and Irehavionr of tlic cell cannot, of 
course, fi.\ the age of the tumour exactly, but it permits of a rough elassi- 

lication into tumours still 
activclv growing, indicated 



Kic. Sci'tion :i "inall arm of ''pulu’liiiii), 

^roujn;: ranally aial jU’.t rontitirncio;; to fi»riM a *»mall tiiinoiir, 
oloM* to u caiavr of lla* rorttuu. Tla* 
wore not 'M’orotiii;: imnaH ami «*l»o\vt‘<l iiuimToiH imtotic 
Xoto ptmljn;; (B) Jiml -tratMirati(»n (A) of tin* opi- 
tliolium and foniiation of nnniatnro intiT^iamliilar polyi)> (C). 
A barruT of lynipiionl ti'N^^tio (sre Fi>j. tTI) '-(‘paratod the 
deeper celN from tho «*nl>niui' 0 ''ti. (.1/..I. M.) ( • "•>.) 


t 






L'S . 


\\ r: t: 






by mitotic figures: tumours 
in wliich growth has 
recently occurred but is not 
now taking place, indicated 
by cells with large deeply- 
staining nuclei ; and mature 
adenomata whose cells 
resemble the neighbouring 
mucous membrane both in 
form and function. When 
these tests are applied to 
the adenomata which ac- 
company cancer of the 
rectum and sigmoid we 
find that most of the 
adenomata consist of a 
mixture of cells some of 
which are secreting mucus 
and others not (Fig. 472). 
actively secreting mucus adjoin other tubes lined with 

47 


iTr.- . ? Ai ■■'^227 ' ■ -S ' 


fb 




g r? 


barrier of lymphoid tissue 
^'ote mitotic ‘^PUh^liura sliown m Fig. iTi. 

graph in the Uirectinn™ 'y'r‘P''o“l <:ells m centre of plioto- 
Uirection indicated by A. (J/.J. M.) (x GGo.) 

Clauds lined with cells 

'■OL. XIlI.—xo. 52 . 
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closely packed mueus-frce cells, distinguished by large deeply-staining nuclei 

Li such tumours mitotic figures cannot 
I • be found, and the cells appear to have 

passed beyond the initial stage of li\-ely 
giondh and are now commencintr to 
acconimodate themselves to their 
function. ^Yell-establishcd 
predunculated polypi, on the other 
hand, are usualljt covered with a laver 
aetively secreting mucus. 

® Tumours that are composed entirely 
V'tH non-mucus-secreting cells are verv 

rare, and as for mitotic figures, these 
,- ; ; practically never found, 

i; Tills ei-idence may be sum- 

raying that most of the 
'. . .t,; -," simple tumours surrounding a cancer 

^^ave passed beyond the initial stage 
of lively groirth, and that in the non- 
■Pre . , . , , pedunculated tumours some of the eni- 

Fig, 4/0. — A polypoid adenoma situ- fU^Kol r»«n i. * • ^ 

ated close to a large ulcerating cancer of tiieiiax ceJis are beginning to secretc and 

the rectum, but separated from it bv an Others are already at Work spcrpfinir 
inch of normal mucous membrane. Other c axicau_> at t\orK Secieting 

smaller adenomata were also present. The niUCUS, and that well established pcdun- 

cells at the tip of this tumour had under- piiln+prl i ^ 

gone cancerous degeneration (Aj (see Fi'j. adenomata are alsO COnimOll 

i7G); B, Lymphoid follicle in stalk of round a caUCer. 
tumour (dark mass). 9.) (xC.) 






3. THE INTIMATE 
STRUCTURE OF EARLY 
ADENOCARCINOMATA. 

The majority of cancers 
of the large bowel removed 
bji- operation have the char- 
acter of large projecting 
masses, or shallow ulcers 
with raised edges. Because 
of the general confusion 
caused b}*^ the irregular 
growth, and also because of 
infection with bactei-ia of 
the feces leading to inflam- 
matory reaction, little can 
be learnt from these mature 
tumours about the initial 
arclritecture of the gi'owth. 



Fig. 47G. — A higher maimification of the tip of the 
polypoid adenoma illustrated in Fig. 475, to show onset of 
cancer at tip. (x 135.) 


Veiy earfe cancers, however, provide instructive material for study, and two 
of the cases m this series came within that category. 
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2*';''. 475 re 25 i'esents a large pedunculated adenoma situated above an 
ulcerating cancer of the rectum and separated from it by an inch of normal 
mucous membrane. Other smaller adenomata -were also found round about, 
but this tumour was of special interest because it had already undergone 
malignant degeneration at the tip, as shown by Fig. 476. Though cancerous 
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Fig. 477. — A complete section through a verj* early canc*''r of the rectum, which meas- 
ured only 1 cm. in its broadest diameter and projected like a little button about 3 mm. above 
* the surface of the bowel. Four small non-pedunculated adenomata were found witliin a 
radius of two inches of the growth. (d/..4. C.) (X 8.) 

at the tip, the mucous membrane covering the neck of the pol)-p showed no 
e^'idence of cancer. Obviously this was an instance of cancer developing in 
an established benign adenoma. Similar cases to this have been described 
and illu-strated by Di-. Yerse.^ 





Fic. 47S. — ^The same section as Fig. 477. Whilst the slide was under the microscope 
the supporting tissue in the photograph was painted a deeper colour, thereby emphasizing 
the fact that essentially the cancer has the structure of four adjacent pedunculated tumours, 
A, B. C. and D, between which the cancer celb have penetrated to their neatest depth. On 
the surface at the points marked l, 2, and 3, the slight depressions maj' represent the original 
clefts between the adjacent tumours, (x 8.) 


Fig. 477 is an enlargement of a complete section through the middle 
of a very early cancer of the rectum. The tumour measured onlj’’ 1 cm. in 
its broadest diameter, and projected like a little button about 3 mm. above 
the surface of the bowel. Four small non-peduneulated adenomata were 
found within a radius of two inches of the grondb. Serial sections Avere cut 
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through the entire cancer and underlying bowel wall, and the general arclii- 
teeture of the tumour was reconstructed from these. In its central part the 
tumour consisted of four stout trunks of stroma rising from a thickened base. 
Whilst the slide was under the microscope this suppoiding tissue was painted 
a deeper colour, as in Fig. 478, thereby emphasizing the fact that essentially 
the cancer has the structure of four adjacent independent tumours. A. b, c and 
D, between which the cancer cells have penetrated to their greatest depth. 
On the surface, at the points marked i, 2, and 3, the slight dejn-essions 
may represent the original clefts between the adjacent tumours. I have 
already referred to the fact that a simple adenoma of the rectum may later 
become surrounded by a circle of secondary tumours (see Figs. 465. 166). and 
if the district of increased epithelial growth affects an area greater than can 
be compensated for by forward bulging, then the mucous membrane must 
become folded on itself (see Figs. 467, 468). With these considerations in 
mind I formed the conclusion that the cancer represented in Figs. 477 and 
478 arose from one of the manj’- adenomata scattered over the mucous mem- 
brane. The primary tumour became surrounded bj-^ secondary adenomata. 
Later, malignant changes de\'eloped in the cells between the adjacent tumours, 
which, because of their position, were restricted in their growth and suffered 
from ‘collar catarrh’. 


GENERAL CONCLUSIONS. 

This study of simple and malignant tumours of the large bowel brings 
the patholog}'’ of cancer of this region into line with recent views as to tlie 
early stages of cancer in other regions of the body, such as the ^•iews of Sir 
Lenthal Cheatle on the early stages of cancer of the breast.- 

Strong support for the ^dew that cancers of the bowel develop in preced- 
ing simple adenomata is offered b}' recent experimental work on the produc- 
tion of tar cancer in mice. Dr. J. A. Murray’s® experimental researches have 
shown that, after painting the skin of laboratory animals with tar, tumour 
growth begins in isolated, usuallj'^ minute areas, and not diffusely througli 
the whole zone of api^lication of tar. Dr. H. T. Deelman^ observed that after 
about three months’ regular application of tar to the shaved skin of mice a 
crop of little tmnours arose, ahnost without exception, on the painted area. 
These varied in number from three to twenW and were generally between one 
and two millimetres in diameter ; some remained small, and others developed 
to pedunculated papillomata. Judging from the series of photographs of 
these little tumours with which Dr. Deehnan’s article is illustrated, it would 
seem that these experimental tumours are identical in appearance with the 
simple adenomata which accompany a cancer of the bowel. Cancerous 
degeneration overtook one or other of these experimental simple tumours 
usually between six and ten weeks after the scattered irregidarities of the 
painted sui'face were first noticed ; after the cancer had developed the 
remaining simple tumours progressed no further. 

With the experience gained from tar cancer as a guide we can figure the 
order of events in the development of a cancer of the rectum as follows. The 
first effect of the carcinogenie agent is that the eisithelial cells of the mucous 
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membrane eovering an extensive area of the bowel are stimulated to more 
r'igorous growtli in many separated spots, a state of affairs which may be 
recognized microscopically even before irregularity of contour can be dis- 
tinguished by the naked eye. Later, a crop of adenomata arise from this 
sensitive field and some of these become surrounded by secondary tumours. 
The mucous membrane in the clefts between primar\’^ and secondary tumours 
is hampered in its growth and becomes folded inwards (see Figs. - 165 - 469 ). 
Possibly these dislocated cells are the first to undergo malignant changes. 
But whether this be so or not, there is no doubt that the cells in the space 
between primary and secondary tumours are mechanically irritated, for in 
the condition I have called ‘ collar catarrh ' there is abundant evidence of 
chronic irritation. 

Jf'hy cancer develops is an e.xtrcmcly interesting but rather unprofitable 
question for speculation in the present state of our ignorance. But to the 
questions icheii and zvlierc I hope these studies have made some contribution, 
for the}" have led me to the conclusion that cancer makes its ajjpearance 
when a crop of simple tumours has arisen in the irritated field, and in close 
association with one of these. 

Part of the expense of this research was met by a gi-ant from the British 
Empire Cancer Campaign. I rvish to thank the following pathologists for 
their kindness in providing me with material for study : Dr. Barnard, of 
University College Hospital ; Dr. Baker, of the Middlesex Hospital ; and 
Dr, Fry, of the Cancer Hospital. I am also under a special obligation to 
Mr. Lockhart-Mummery, Senior Surgeon to St. Mark’s Plospital, for his 
interest in my work, and for the opportunity of consulting his opinion on 
several questions. 


REFERENCES. 

‘ Vebse, Max, •’ Ueber die Entsteliung, den Bau und das AVachstum den Polvpen 
Adenome und Karzinome des Jlagen-Darnikanals ”, Arbeitcn aus den pathologi'schen 
Institute 3 zu Leipzig, 1908, i. Part 5. 

- CiiE.MXE, SiK Lexthal, Brit. Jour. Surg., Aiii, 149, 285 ; ix, 235. 

^ yiuRRAY, J. A., Eighth Scienlijic Report of Imperial Cancer Research Fund. 

^ Deeljl\x, H. T., •• Ueber e.xperimentelle maligne Geschwulste dmeh Teereinvirkung 
bei Mausen," Zeits. f. Krebsforsch. 1921-22, xrtii, 201. 



734 THE BEITISH JOUEHAL OF SUEGERY 


REPORT OF A CASE OF SOLITARY FIBROCYSTIC 
DISEASE OF THE HUMERUS EXHIBITING SPONTANEOUS 
RESOLUTION : WITH A REVIEW OF THE 
LITERATURE AND A CONSIDERATION OF THE ETIOLOGY 

AND TREATMENT. 

A. ^\TLFRID ADAMS, Bristol. 

Rare as it is, this malady has many claims on our interest. Conimonl}’’ it 
declares itself in dramatic and forcible fashion by spontaneous fracture, 
suggestive of malignant disease of bone, but happily having its own unique 
radiographic picture. It is very amenable to operative treatment, and, indeed, 

may cure itself unaided if given the chance. It was 
this surprising finale in the case about to be recorded 
that led to a search of the literature and to the 
suggestion of factors concerned with the etiologj' of 
fibroc3^stic disease of bone. 

CASE REPORT. 

In Janua^, 1924, K. R., age 13 years, had pain and 
weakness in his right arm following a slight injury at play 
a few days previously. Crepitus was obtained near the 
upper end of the right humerus and some thickening of 
the shaft detected, but no bruise or deformitj’’ was present. 
The skiagram (Fig. 479) affords a good example of fibro- 
cystic disease. A pathological fracture is to be seen in it 
as a transverse crack across the upper segment of the 
humerus, wliich is markedly expanded. The cortex of the 
bone is onlj^ a thin shell, while the enlarged medulla is 
decalcified and cystic. Although so near the epiphj’seal 
line, the disease has nowhere strayed across it, but is 
confined to the metaphysis. The usual treatment for 
fracture of the humerus resulted in union, and, after tivo 
montlis, the boy was fitted with a light leather support 
allowing full shoulder movements. However, a trifling 
injury fractured the bone again higher up. It united, only 
to be refractured for the third and last time ivithin four 
months. The fragments fused satisfactorily, but in the 
presence of such fragility eradication of the disease was 
Fig. 479. — K. R. Fibro- considered necessary. His admission into hospital w-as 

cystic disease of humerus unavoidably delayed. This proved beneficial, for a radio- 

{Januarj-, 1924). gram in October, 1924, showed shrinkage of the medulla 

and re-formation of the normal cortex. In \aew of this 
propitious change in the train of events, operation became unnecessar}'. Fig. 480 
(January, 1925) shows the next step towards spontaneous resolution, and in Fig. 481 
(December, 1925) the bone is once more perfectly strong. Xo sort of medicinal 
treatment was used, but only splintage and massage in the early stages. At the 
present time, January, 1926, he has discarded the light leather support and has full 
power and unrestricted use of his arm. 
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Examination of the vest of the skeleton has revealed no other focus. The 
tVassennann reaetion is negative. His own and his family history are healthy. 



Fig. 4S0. — K. R. Fibrocystic disease Fig. 481. — K. R. Fibrocystic disease 

of humerus (Janimrj*, 1925). of humerus (December, 1925). 


GENERAL OBSERVATIONS. 

Pathology. — Before discussing its etiology, a clear view of the structural 
changes found in this disease is desirable. It is notable that, as in many 
osseous disorders, there is a tendency for fibrocystic disease to affect the 
skeleton in tln-ee degrees. Thus it may involve one or many bones, or give 
rise to a diffuse affection of the whole osseous system. Like the common 
cancellous exostosis, it is usually a solitary lesion at the end of one of the 
long bones, and so contrasts sharply with a disease such as osteitis deformans, 
where a widespread affection of the whole skeleton is the rule. In this con- 
tribution interest is focused on the solitary simple fibrocystic lesion. 

As no 023eration was performed in the ease here recorded, the histological 
report so clearly given by Silver^ on the morbid material derived from his 
own allied case is quoted as concise and tyjDical : — 

■' The bone trabeculae . . . are separated by a fibrogranulomatous tissue 
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consisting of long and short spindle-shai^ed cells. . . . The bone trabecuhe 
are lined with one or more laj^ers of osteoblasts and in some places are groups 
of osteoblasts The fibrocystic area occnpies the medulla of the bone. It 
is lined by membrane in some cases, and may contain, in addition to the 
common fibrous and fluid elements, cartilaginous, bony, myelomatous. or 
even sarcomatous tissues. As the cyst expands and causes absoi-jition of the 
cortical bone, a pathologieal fracture is a common complication, and incident- 
ally the reason for which the patient usually first seeks the doetor. The 
clinical records of these cases often contain recurrent fractures and stretch 
over a long period of years, until finally an ojjeration such as thorougli 
curettage exterminates the disease. 

During the history of fibrocystic swellings of bones much has been written 
on its relationship to other osseous dystrophies, and this received attention 
recently from Dawson and Struthers,- who state in their monograph : “ There 
is good reason for believing that the pathogenesis of rickets, osteomalacia, 
osteitis fibrosa and osteitis deformans is allied, and it is recognized that the 
jjathological conceptions of tliese diseases pass o^'er into one another", Lideed, 
they consider that the liistology of osteitis fibrosa and osteitis deformans is 
‘identical’, but note that the latter occurs later in life and the bones do not 
break but bend. 

Etiology. — The disease seems to have been given i^ublic definition first in 
1891, when von Recklinghausen gave a description of the diffuse form which 
has become classical. He pronounced it an inflammatory lesion. Spontaneous 
resolution such as occurred in the present case would be compatible with this 
view, whilst on the other hand it certainly seems to negative Virchow’s older 
teaching which attributed bone cysts to cystic degeneration in chondromata. 
If the fibrocystic condition is an inflaimnatory reaction, it does not appear 
to be pro^'oked by a stimulus of an infective nature, for no mention is made 
of any bacterium or parasite being found in any of the cases in all the records 
at my disposal. Staphylococci were present in one of the cases of tibial 
C 3 ^st reported by Elmslie,^ but were regarded as due to skin contamination. 
Certainlj’' from the skiagraphic standpoint one does not associate with infective 
osteitis the very smooth, thin, and sharph'-defined bony shell whicli typifies 
bone cyst. Lnbarsh and Rabke are quoted by Young and Cooperman,^ 
writing on the diffuse disease, as protagonists of the infective theorv, but 
Morton® in discussing etiologj^ states that the condition is certainb' not due 
to anj’^ of the ordinary bacteria. Lawford Kiraggs® argues in favour of osteitis 
fibrosa, osteitis deformans, and osteomalacia being reactions of different 
degrees to the action of toxiirs on the skeletoir. 

Evideirce in favour of the endocrine origiir of the disease is weighty' arid 
growing. Young and Coopenuan* refer to Doit s view that the changes in 
the bones resnlt from toxic, metabolic, or infectious processes, and also 
derangements of internal secretions. 3Iorton^ quotes cases of an associated 
parathju’oid tumour having been formd bj"^ Mej'er iir one case and similar 
findings by Schnrorl in closeh' related forms of disease, adding that ilerer 
thought it accidental. The most tangible supjroi-t comes from the case of 
multiple fibrocr'stic disease repoided b\' Dawson and Struthers,- invohing 
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"i-oss decalcificatioii of many boiics and in which a parathyroid tumour the 
size of a eherry was found in addition to tlic natural representatives of that 
irland. Their case was accompanied by a ])athological deposit of calcium 
salts in the muscles, and they conclude their discussion on the etiolog\- of 
osteitis fibrosa with the words. "The assoeiation of parathyroid abnormality 
with two extreme instances of calcium metabolic disorder is veiy suggestive 
of an endoerine origin”. The foregoing writers have been concerned, it 
appears, mainly with the multiple and diffuse varieties of the disease. 

In the past trauma has figured siillicicntly as the causative factor in this 
])athological process to merit reference. Von Mickulicz in 190-i opposed the 
inflammatory theory of von Recklinghausen by attributing these cysts of 
bone to a ‘simple’ disturbance of growth. BloodgoocF in 1910 expressed his 
opinion, “I therefore have been unable to find any definite etiological factor, 
and I cannot agree with those who look upon the lesion as the result of 
traiuna. but it cannot be denied that there is some justification in considering 
the possibility of traumatism as a factor’". Ehnslic.^ in reviewing the present 
situation (191-i) on the nature of bone cysts, writes: "... and they have 
been recorded by Frankenhcim in callus at the seat of a fracture’". David 
Silver^ in his remarks on etiology includes traumatic as the second of the 
theoi'ies given. He quotes the opinion of Bencke that bone cysts are analo- 
gous to apoplectic cysts of the brain, and notes that if they are simply 
localized osteitis fibrosa, then that in turn may itself own a traumatic origin. 
A memorable warning is sounded by Elmslie in this connection as follows : 
‘‘Ne.\t to fracture, pain and swelling are the most frequent symptoms. These 
may arise spontaneously ; more often they come on after an injury. Some 
observers have on this account ascribed a traumatic origin to the cysts. It 


appears more probable that the injury has caused an incomplete fracture 
through a pre-existing cyst, and that pain and swelling have resulted from 
further enlargement of the cavity”. On these grounds one assumes the 
existence of a fibroc 3 ’^stic focus prior to the forcible twisting of the arm in 
Heath’s® case. In 1922, Young and Cooperman'* conclude that “traimiatism 
does not cause the general form of this disease, although there is distinct 
e\-idence to show that local osteitis fibrosa and benign bone cysts are caused 
bj’^ trauma”. Although the foregoing evidence is too slender a support on 
which to argue in favour of a violent origin for solitary fibrocystic disease, 
the writer feels that in the form of the repeated minor stresses of actiye life, 
the mechanical factor of force does appear to be a contributorj- exciting factor 
m the pathogenj'^ of fibroc\’stic disease. 


On inyestigating the site and age incidence of cj’sts in the solitary yarietj’ 
of the disease, one fiirds the bulk of the cases concentrated in a few regions 
of the skeleton, and that almost aU of thenr start in j'outh. Bloodgood 
collected 57 cases of solitarj- true bone c\’^sts, and states, without giying 
detailed statistics, that “benigir bone c\'sts are found prominenth’ in the 
hmirerus, femur, and tibia (in that order of frequencr^). More often they 
extend to the epijrhj^seal line, but there are cases in wliich the disease inyolyes 
the ceirtre of the shaft onh’’". As to age, he asserts that ‘‘the disease with 
the rarest exceptions starts before twentj- — that is, before complete ossifica- 
tion of the epiphj’sis”. Sih er giyes figures, but does not sireciR' the end of 
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the bone affected in his cases. He gives the order of frequency as femur, 
humerus, tibia. If we confine ourselves to the figures of Ehnslie’s cases in 
which alone the particular extremities are mentioned, we find these startling 
proportions : — • 

Humerus, upper end 21 = 35 per eent 
„ lower end 3=5 „ 

Femur, upper end 13 = 21 ,, 

„ lower end 10 = 16 „ 

Tibia . . . . 7 

Other bones . . 5 

Total 59 

Four of his cases affecting the tibia in which the condition appears not quite 
typical have been omitted, leaving 59. If to these are added the case recorded 
by Heath and the present one, it merely emphasizes the striking preference 
of the disease for the upper end of the humerus and ends of the femur, where 
epiphyseal plates appear early, work late, and with great rapidity. Two factors 
combine to distinguish these sites — namely, marked cellular activitj’^ and great 
stress. First, it is at them that the most rapid deposition of bone takes place 
during growing years. Secondly, on them, too, unusual stresses fall owing to 
the transmission of rotary movements near ball-and-socket joints and the 
action of strong muscles of the great body-girdles pulling on the humerus 
and femur in all directions. Additionally, in the leg is the vertical pres- 
sure of body weight. How real is the rotary stress to which the bone-end 
is subjected is shown by the fact that nature guards against the tendency 
for the head of the humerus to twist round on the shaft by developing 
conical bosses at the upper end of the diaphysis on which the head of the 
bone is securely seated {Pig. 482). The vulnerable nature of the delicate 
formative tissues of this juxta-epiphyseal region is borne out by the frequency 
with which disease invades it in the early years of life — ^for example, in 
rickets, congenital syphilis, acute osteomyelitis, tuberculosis, and the cancel- 
lous exostoses. 

The occasional mid-shaft position of fibrocystic disease calls for explana- 
tion, as it Avould seem at first sight to vitiate the argmnent that attributes 
its origin to the metaphysis. Its presence in the middle of the shaft is due 
to its displacement thither when the influence that provoked its formation 
has ceased to act, and the bone-cell factory at the epiphyseal line has resumed 
the supply of healthy bone. Thus, in its mode of origin and subsequent fate 
it may be compared helpfully with the transverse markings visible in the 
finger-nails of some patients after a debilitating illness. The actual site of 
formation of this defective zone in the nail is up under the cuticle, but it 
migrates distally with the passage of time (owing to the continuous prolifera- 
tion of nail proximal to it). In the series of skiagrams of the cases of E. 0. 
and C. R. reported by Ehnslie we actuallj'^ see this migration from one end 
down the shaft of the bone taking place in the humerus. The skiagrams 
were taken over a period of three to four years. In fact it would seem that 
from the number of centimetres between the bone-end and the site of disease, 
the age of the patient when the metaph5'^sis was attacked might be deduced ; 
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but because the disease happens to occupy a diaphyseal situation when 
detected, it must not be taken to mean that it has always been so. 

If it be granted, then, that trauma, in the sense of the constantly repeated 
stresses natural to the wielding of limbs, is the e.vciting cause and that the 
site of incidence is ^vlierc stresses fall most on young metaphysial tissues, 
there still remains for e.xplanation the rare oceurrence of the disease. 

From the foregoing review of the literature of this subject one is led to attri- 
bute the malign inlluence predisposing to fibrocystic metaplasia of bone tissue 
to error in the functions of the parathyroid glands, which are known to be 



Fig. 482. — Two humeri prepared to show tho concavity of the head epiphysis 
fitting the dinpliyseal bosses. 


close!}- associated with calcimn metabolism. The vulnerable tissue at the meta- 
physis may be compared with gunpowder, and the physical stresses to wliich it 
IS e.vposed are like sparks. Normally the two associate, but are insured against 
interaction and explosion by the damping effect of the parathyroid secretion. 
If this damper is defective, the inevitable conflagration follows and smoulders 
until it is cleared away by the surgeon or until an adequate supply of para- 
th}Troid secretion overcomes the flames and allows internal reconstruction 
to take place. This weakness on the part of the parathyroid secretion mani- 
fests itself in v arious grades, and may be transient or persistent. In mild 
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cases ^for example, when a solitaiy fibrocystic lesion develops — it is probable 
that the covering influence of the parathyroid gland is barely adequate, so 
that at some juncture in a vulnerable area like the shoulder, knee, or hip 
exjjosed to heavy mechanical stresses, the previously latent inadequacy 
becomes manifest in disorganization of calcification, and a segment of bone 
is turned out defectively until the healthy balance of internal secretion is 
restored and subsequent metaphysial additions are normal. The zone of 
fibrocystic disease is a monument to a period of defective calcification at a 
certain time in an individual’s growth. 

These faults in the bony strata may happen more often than we suspect, 
in some cases giving rise to slight or even no symptoms at all, and disappear- 
ing, leaving no trace. The reports of the disease at my disposal show that 
the fibrocystic focus tends to persist and demands for its cure a thorough 
removal by curettage. This is not always so, however, and from the following 
facts it is fair to deduce that the underlying causal condition may act only 
temporarily, and then give place to an overcoming corrective influence. Silver 
records 6 instances of spontaneous cures, and, in the discussion following his 
paper. Dr. Colvin reported another, which with my own patient (K. R.) makes 
a total of 8 such cases. Thus among some 200 cases of monosseous fibro- 
cj'^stic disease about which I have information, apparently 4 per cent healed 
without surgical intervention. This agreeable feature allies the disease with 
another disorder of bone — namely, rickets. Apparently when in fibrocystic 
disease the parathyroid function regains its healthy level it may resume its 
covering influence on the affected osseous tissues. As a result the disorder 
in the metaphysis disappears and the cells ‘harden’ to withstand the physical 
stress they are normally called upon to bear. Fibrocystic disease seems to 
form one of the many guises in which defective calcium metabolism mani- 
fests itself. The phasic variation in the stability of body calcium is one of 
the great romances of physiology, seen in such conditions as fragilitas ossium, 
rickets, tetany, dental caries of adolescence and pregnancy, osteomalacia, 
and osteitis deformans of later life. 


Treatment. — Finally a word is called for in connection with treatment 
on which the foregoing observations have a bearing. The treatment of 
curettage without bone-grafting advocated by Bloodgood does not appear 
to have been surpassed, but before deciding to operate one should not forget 
the historic evidence of cures that have occurred by mere external support 
and restrained movement continued for a sufficient length of time. The 
possible benefit of concurrent parathyroid feeding calls for consideration. 

SUMMARY. 

1. Three factors enter into the etiology of fibrocj'^stic disease : (u) Vulner- 
able formative tissues of the metaphysis, especially at the iqjper end of the 
humerus and the extremities of the femur ; {b) The site of maximum physical 
stress on bones — ^that is, near the shoulder, hip, and knee where strong 
muscles pull and twist ; (c) Instability of calcium control owing to defective 
parathyroid function. 
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2. The varying degree to which the skeleton is affected by fibrocystic 
disease admits of easy explanation. Thus in the mildest cases there will be 
a temporarj’^ disorder affecting one of the particularly susceptible regions — 
for example, the upper end of the humerus — and subsequent disappearance 
of the disease ; in a moderate deficiency of parathyroid function a solitary 
lesion occurs and will persist ; while in a severe disturbance multiple foci would 
manifest themselves ; and finally the diffusion of the disease throughout all 
the bones (von Recklinghausen’s disease of bones) maj'' be regarded as a 
malignant form. 

3. In the monosseous tj'pe of fibrocj'stic disease of bone spontaneous 
cm-e has only been known to occur in about 4 per cent of cases. It remains 
to be seen whether this percentage can be augmented by the wider adoption 
of palliative treatment. 
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FAT NECROSIS OF THE BREAST, WITH AN ACCOUNT 

OF A CASE. 

By GEOFFREY HADFIELD, Bristol. 

Ikflah:matory processes jn breast fat are frequentE encountered in tlie 
routine examination of excised breast tissue. In the large naajority of cases 
the gross and microscopic cliaracters of the process are identical rvith those 
found in inflamed fat in other situations. In a few cases, however, wlien the 
injurious agent is trauma inflicted locally on a pendulous breast heavily loaded 
with fat, a circumscribed lesion may arise which bears a striking naked-eye 
resemblance to cancer, and may present several of the classical signs. Lee and 
Adaii’^ first drew attention to this innocent condition in 1920, and they have 
now published five cases. One case has been reported by Keynes,- and 
Rowntree® has described one almost certainly of the same nature. Of these 
seven cases, four so closely resembled breast cancer that needless amputation 
was performed. Trauma appears to be an essential factor in the causation, 
a history of trauma being definite and exact, whilst its site and the location 
of the lesion are identical. The lesion in that stage of its evolution when it 
resembles cancer is hard and often adherent to the skin, sufficiently so to pro- 
duce dimpling and the ‘ peau d’orange ’ appearance. In the ease here reported 
thei’e were tu o small foci of fat necrosis which, although not resembling cancer 
sufficiently to justify total excision, were found to bear a close resemblance 
to it on naked-eye examination, and microscopically showed the early stage 
of the lesion before the deformity and contracture of fibrosis had masked its 
initial phase. 

CASE REPORT. 

History. — A woman, age 4-7, was admitted to hospital complaining that 
for the last four weeks the right breast had become painful and that a bruise- 
like area had appeared on its outer side. The pain was not continuous or 
severe, and she had felt no lump. A week before she noticed the pain a 
spade fell on the right breast, but the injury was slight. Her youngest child 
is 17 ; both her children were breast-fed for ten months. The breast uas 
large, fatty, and pendulous. In the outer upper quadrant was a small, well- 
defined nodule which appeared to lie almost directly under the skin. It uas 
not fixed above or below, and the skin over it was normal. 

Operation (Mr. Duncan Wood). — A wedge-shaped piece of breast in 
the outer upper quadrant was excised. It consisted almost entirely of at 
in which were two small nodules roughly circular in outline and half an 
inch in diameter, moderately hard and white, chalky and homogeneous in 
appearance. Radiating from the nodule in all directions were ^e^y me 
chalky-white fasciculi. The lesions occupied the whole of a small Q e 
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of fat. They had produced no deformity or contracture and, except for the 
fine radiating fasciculi, gave the impression that a single fat lobule had 
become partially calcified in situ. Recovery was uneventful. 



Fig. 4S3. — Miorophotograpli of centre of lesion. Uninjured fat clobules widely 
separated by large foamy cells. At A a globule of fat is seen partially broken down 
and invaded by similar cells. 


Histological Ex.\iiix.\tiox. — Sections include the nodule, which lies 
entirely in the breast fat, two small ducts, and their related lobules. 
The latter are ricldy Infiltrated by hunphocytic cells, but show little change 
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beyond this. The nodule is composed of lar»e swollen ccllc ivJtL f 
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spread into the surrounding fat in all directions. The lesion is almost blood- 
less. There is a mild fibroblastic reaction in the few connective-tissue septa 
Avhich penetrate the lesion and in the neighbouring breast tissue. A few 
of the fat globules situated in the centre of the lesion are filled by faintl}'- 
staining material uniformly finely vacuolated or by similar material inter- 
sected by tiny cigar-shaped clefts and spaces recalling the appeai-ance seen 
in such situations as the aorta where doubly-refractile cholesterol esters 
are deposited out of reach of living cells. In other places the outline of 
a fat globule can be seen, but its peripheral third is occupied by a circle of 
swollen cells with foamy cytoplasm and central, rather feebty staining nuclei, 
the whole giving the false impression of an alveolar formation. The outlines 
of other fat globules can only be faintly traced : these contain a central 
irregular finely-vacuolated mass closely invested by foamy cells, and in the 
centre of a few is a single multinucleated giant cell. 



Fig. 485. — Similar changes to those seen in Fig. 483, with two unabsorbed globules, 

G1 and G?, still in situ. 

The rest of the nodule is composed of unaltered fat globules and sheets 
of closely applied foamy cells, with a few scattered giant cells. Lympho- 
cytic cells and normal leucocytes are absent in the centre of the lesion and 
scanty at its periphery, being confined almost entirely to the adjoining breast 
lobule. {Figs. 483-185) 


COMMENT. 

The lesion hardly raised the suspicion of carcinoma on clinical exami- 
nation, chiefly because of its small size, superficial situation, and the absence 
of signs of adhesion, the latter due to its recent formation. It was, howevei, 
difficult to exclude malignancy with certainty on naked-eye examination o 
the excised tissue. It is unfortunately common to find a malignant mass 
much larger and usually harder. The uniformly opaque appeal ance on 
section was also atj'pical of carcinoma, but unless fat necrosis ha eeii 
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borne in mind it would have been dillicult to make any diagnosis other 
than malignant disease in an uncommonU’^ early stage. 

The other clinical particulars of the case — for example, the history 
of trauma and bruising and the pendulous fatty type of breast — agree with 
those of Lee and Adairs cases. This case illustrates the fact that fat necrosis 
produces a similar clinical picture to cancer only when a sutHcient interval 
has elapsed for replacement-fibrosis to produce contracture. 

As regards the histological characters of the lesion, there seems no reason 
to doubt that this case represents the early stage in the genesis of the more 
cicatrized lesions described by other authors. Its histologj’’ is very similar 
to that described by Keynes, but in his case the foamy cells had penetrated 
into a larger number of fat globides and the diagnosis by frozen sections was 
difficult. Keynes describes the predominant cell in the lesion as an embryonic 
fat cell. This appears to be rather confusing, as, although the cells taken 
singly are morphologically indistinguishable from the cells of de^'eloping 
adipose tissue, they are ob\-iously functioning as fat phagoc\i;es, probably 
of endothelial origin and accompanied by foreign-body giant cells. The 
myelin phagocytes or • Gitterzellen ’ found in the central nervous system in 
disease are closely related cells. In this case the early stages in the absorption 
and invasion of an injured fat globule could be traced from the earliest phase 
when the fat was breaking up, but was not yet invaded by idiagocytic cells, 
to the later phase u'hen a mass of endothelial phagocytes entirely replaced 
it. Judging from the other published descriptions, the lesion then undergoes 
progressive fibrosis at its edge ; the central mass of fat jfiiagoeytes breaks up. 
leaving a cyst containing semi-fluid fat, surrounded by a zone of giant cells 
and walled in by fibrous tissue. 

I am much indebted to 3Ir. Duncan Wood, Surgeon to the Bristol General 
Hospital, for permission to use his clinical records. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


A PEDUNCULATED THYROID TUMOUR AT THE BASE OF 
THE TONGUE, ARISING FROM THE REGION OF 
THE FORAMEN C4ECUM. 

Bv FRANK HARVEY, Loxdo.v. 

Tumours consisting of thyroid tissue which grow at the base of the tongue 
are portions of the thyroglossal mass which de^"elops from the hypoblast in 
the middle of the furrow that lies between the two eler’ations on the floor 
of the primiti\'e pharynx, from which the buccal and pharyngeal parts of the 




Fig. 487. — Appearance of tumour with 
tonr'ue lield forwards. 


Fig. 480. — Thyroid tumour of the tongue. 


tongue are formedd These tumovn-s 
are more often solid than cystic, con- 
sisting of vascular thyroid tissue of 
immature development. When growing 

in the region of the foramen cajcum they are generally sessile, and rarely 
pedunculated as in the case to be described. 

History.— On July 2, 1924, I saw with Dr. Harold Greenish, of Fleet, 
Hants, a girl, age 26 years, who had had a severe Ineinorrhage from the 
mouth on the iirevious day. The patient had complained to her parents 
for some months of difficulty in breathing and swallowing ; but little 
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notice was taken of her complaints, owing to her being considered mentally 
defieient. 

For two years thyroid extract liad been given with good effect, but had 
been discontinued, as the patient became very troublesome and retused to 
take it, and the parents were ajjathctic. Menstruation commenced at 14, 
years, and is, at the present time, regular. The jiatient’s parents are normal 
individuals, as are the other members of the family. 

Ox Ex.ajiix.vtiox. — The girl is cretinoid, stunted in grondh, being only 
4 feet 4 inches in height, imde\’eloped mentally, talks and behaves like a child 
of eight or nine years of age. Skin and hair are normal. No thyroid gland 
is palpable. 



Fig. 488, — ^licroscopicnl appearance of a section of the tumour. ( x G5.) 


The patient was anaemic when I first exammed her, from the luemorrhage 
of the previous day. On looking inside the mouth a tumour coidd be seen 
lying at the back of the tongue neaidy filling the space between the anterior 
pillars of the fauces and pushing the uvula forwards (Fig. 486). The 
tumour was mobile, about the size of a walnut, pinkish in colour, and with 
large blood-vessels coursing over it. By using a small larjmgeal mirror 
it ^was possible to see the attaclunent of the tumour to the base of the 
tongue, which was by a short, thick jjedicle, about a quarter of an inch 
in thickness. The epiglottis could not be seen. As the presence of the 
tumour was causing dyspnoea and dysphagia, and also because of the severe 
htemorrhage that had occurred on the previous da.v, it rvas decided to 
remove it. 
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Operation, July 4, 1924. — The patient was given a general anscsthetic. 
A Doyen’s gag was introduced and the tongue held forwards by a clip 
{Fig. 487). To avoid hsemorrhage two curved needles threaded with No. 2 
catgut Avere passed under the pedicle. An elliptical incision Avas made Avith 
a scaliiel and the tumour Avith its pedicle Avas removed. The sutures Avere 
tied and effectually controlled the ha:morrhage, A\diich Avas not severe. 
Convalescence proved uneventful. The patient has taken thyroid extraet 
since the operation eighteen mouths ago, Avith marked improvement in her 
mental condition. 

Microscopical Exajiixation {Fig. 488). — Dr. Cavendish Fletcher and 
Dr. H. A. Osborne kindly examined the tumour for me and reported as 
follOAA'S : — 

“ The specimen is a soft rounded mass about the size of a large AA-alnut. 
It is dull-pink in colour and one section AA'as found to be mainly solid AA'ith 
a small central lumen Avhich on histological examination prOA^ed to be a false 
cj^st due to free hicmorrhage and degeneration — a common occurrence in 
thyroid tumours. The solid portions of the tumour are comiiosed of a 
cuboidal epithelium arranged in ahmolar and tubular masses — sometimes 
solid but frequently displaying a central lumen. The stroma is of conneetive 
tissue — frequently hyaline — and there is a copious blood-supply. There is 
no definite colloid. The tumour is encapsulecl and obviously an adenoma, 
resembling a thyroid foetal adenoma.” 

I have looked through the literature of thyroid tumours in the region 
of the tongue, but haAm not found any reference to one Avith so definite a 
pedicle, and Sir James Berry, Avho has taken a kindly interest in the prepara- 
tion of this paper, tells me he has never seen one. 

CONCLUSIONS. 

1. Islets of thyroid tissue met AA'ith along the course of the th 3 a’Oglossal 
tract are portions of the tliA^roglossal mass AA’hich develops at the base of tlie 
tongue, and are probably left behind as that mass sinks doAim the neck to 
occupy the normal iiosition of the tliA’roid gland. 

2. These tumours are generall}’’ sessile and rarely pedunculated. 

3. In the majority of cases operatiAm jirocedures are contra-indicated, 
OAving to the danger of inducing mj^xoedema. It is only AA'hen these tumours 
cause definite symptoms, such as scAmre d 3 Simoea and dysphagia, that opera- 
tive treatment is called for. 

Finally, I Avish to acknoAvledge my indebtedness to Mr. Ralph Coyte 
for correcting the proofs of this paper, to jMr. Thornton Shiells for his 
beautiful draAvings of the case, and Mr. Ford for his draAA'ing of the micro- 
scopical section. 
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APPENDIX ‘PINNED’ TO THE LIVER. 

By AVALTER AV. G.ALBRAITH, Gl-vsgow. 

A MALE child, age 11, Avas admitted to the Royal Hospital for Sick Children, 
Glasgow, on Dec. ll, 1923. He was stated to have been in his normal health 
until Dec. S, when he complained of headache and slight colickj'- abdominal 
pain. The pain was not severe, and he was able to go about ; but on the 
next day he vomited once, and, as he still complained of pain, he was con- 
fined to bed and given a dose of castor oil, with the result that his bowel 
moved freely. On the succeeding days the abdominal pain, more severe 
and almost constant, became localized in the right upper quadrant and was 
aggravated by deep breathing. 

Ox Admission. — The patient looked very ill. The face was flushed, 
the respirations were rapid and shallow, and the ala; nasi moving. He stated 
that the pain was on the right side of the chest and the right upper quadrant 
of the abdomen, and was so severe that he was frightened to take a deep 
breath. There was a history of a right-sided pleurisy six months previously, 
and in infanc}' he suffered from anterior poliomyelitis affecting both legs. 

Examixatiox.— There was tenderness all over the abdomen, but rigidity 
was confined to the right hypochondrium, and over that area there was 
e.xtreme tenderness on pressure. The respiratory murmur was diminished at 
the base of the right lung, but there were no adventitious sounds or other 
evidence to suggest an intrathoracic lesion of sufficient gra^'ity to account 
for his condition. The heart sounds were normal. Temperature 102°, pulse 
124, respirations 32. In our opinion the cliild was suffering from an acute 
abdominal condition, the most likely cause for which seemed to be inflam- 
mation of a high appendix resulting from an incomplete descent of the csecura. 

Operatiox. — T wo homrs after admission the abdomen Avas opened by a 
right rectus incision, and there Avas at once cA'ident a fair amount of free 
fluid in the abdominal caA-ity, some of Avhich Avas taken for culture. The 
ctecum AA’as found raised out of the right iliac fossa and slightly pulled upAA-ards 
by a tight band Avhich lay on the anterior surface of the ascending colon. 
This band stretched from the normal site of the appendix to the under surface 
of the right lobe of the lu'er, to Avliich it A\-as firmly attached. Easily identi- 
fied as the appendix, it Avas diAuded at its proximal end, the stump being 
ligated and buried in the usual manner. It was then dissected up toA\-ards 
the liA-er, its mesentery and one or two adhesions being diAuded. The Avhole 
appendix A\-as noAV free except the tip, Avhich A\-as isolated from the general 
abdominal cavity by gauze packing and gradually freed by blunt dissection. 
Tlie adhesion Avas dense, but it ulthnately came aAA-ay from the hver Avith a 
jerk. It Avas then seen that the difficulty in remoA'ing the appendix Avas due 
to a pin projecting from its tip and fu-mly fixed into the liver. There Avas 
no cA-idence of the presence of an abscess in the liver, but a tube Avas led to 
the surface from the pmictmre caused by the pin. The abdomen Avas closed 
in layers. After the operation the child recovered somcAvliat, and the tem- 
perature fell to 99% pulse 108, and respirations 28 ; but tluee days later he 
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had a rigor, and the temperature rose to 102-8°, respirations 48, pulse 140. 
The face was flushed, and there was a faint icteric tinge, the breath being foul 
and smelling slightly of acetone. There was impairment of the percussion 
note and of the respiratory murmur at the right base. The general condition 
of the child was gra^’^e, and he died a few hours later. 

PosT-jroKTEii Ex.vmi NATION. — At the examination the next morning 
there -was found a well-marked fibrinopurident exudate throughout the 
abdominal ca\dty, the upper surface of the liver being covered with a thick 
layer. The liver itself was much enlarged, and on section it was found that 
rather more than the upper half of the right lobe was the seat of multiple 



Fig. 489. — a, Tlie appendix with tlio corroded pin projecting from its lumen, h. Skiagram 
showing the calcareous deposit on the part of the pin within the lumen of the appendix. 


confluent abscesses, some of which just reached the surface of the organ, and 
surrounding this area there was a zone of acute inflammation h.-emorrhagie in 
appearance (Fig. 490). The remainder of the liver substance showed marked 
fatty degeneration. The spleen was enlarged and soft, and the kidneys were 
fatty and showed catarrhal changes. The lungs were acutely congested, and 
there were numerous petechial ha?morrhages on their surface. There was a 
diaphragmatic pleurisj'^ on the right side. Fatty degeneration of the heart 
muscle M'as noted. No organisms either in film or on culture were found in the 
free fluid remo^^ed from the abdominal cavity at the operation. The appendix, 
which had been remo^'ed at the operation, was partially oiiened, when it was 
seen that the head of the pin was sui-rounded by calcareous deposit, and that 
there were numerous thread-u-orms Avithin the lumen. The rest of the pin 
was corroded (Fig. 489). 

Comments. — Cases of foreign body in the appendix are not rare, but 
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those with a pin in the appendix are not common. The above case, in which 
a pin became lodged in the appendix, and made its way to and perforated the 
tip, which it thereby fixed to the under surface of the liver, causing an abscess, 
must be one of extreme rarity, if not previously unrecorded. The ehild never 


1 



Fig. 490. — Shows a section of the liver (natural size), with confluent abscesses on the 
upper surface of the right lobe. The point where the pm was fixed, and its direction, is 
indicated by an arrow ; the track is not seen in tliis section. 

remembered having swallowed a pin, and his mother could tln-ow no light 
on the matter. The attack of pleurisy six months previously, which accord- 
ing to his doctor was a genume attack, was probabl}' an earl}^ manifestation 
of the presence of the pin in the liver substance. 
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A FIBROMATOUS TUMOUR CONTAINING OSTEOCLAST-LIKE 
CELLS GROWING IN THE SUBCUTANEOUS TISSUE. 

Bv A. PINEY, Loxdox. 

The description of the histolog}-^ of neojilasms growing in unusual situations 
is often of value in throwing light on the origin of the growth. I have been 
unable to find any description of a tumour with the characters of a Tuyeloid 
sarcoma’ arising in the skin (Jores/ Kaufmann,- MacLeod®), but the present 
case seems to show that so surprising an event can occur. 

The tumour was remo\'ed from the skin of the posterior fold of the axilla 
of a woman, about 35 j'ears of age. The mass was of about in. diameter, 
and liad caused both discoloration and puckering of the skin. On section 




Fig. 491. — Xew-formed blood-vessel Fig, 492. — Giant cell lying in the 

in the tumour mass, (x 500.) midst of fibroblastic stroma. (X 600.) 

the growth was almost black, and was not sharply demarcated from the siu-- 
rounding tissues. Some slightly enlarged axillary glands were also removed, 
but showed no change exce23t the presence of a little ferruginous jDigmeirt. 

The histological appearances varied somewhat in different parts of the 
growth, but the most striking feature was the presence of large amounts of 
dark-brown iDigment, which gave the Prussian-blue reaction, i.e., was not 
melanin. The ground substance of the tumour was composed of active- 
looking fibrous tissue in which were a number of new-formed vessels with 
apjiarently incomplete walls {Fig. 491). There were a very large number of 
giant cells embedded in the fibrous ground substance {Fig. 492). These were 
extremely large elements with many nuclei, but there was no sign either of 
cell division or of nuclear activitj'. The giant cells were least numerous in 
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in his lettei’ to me, that it is jDossible that a somewhat similar condition might 
arise Mdiere there is fibrous-tissue reaction together with foreign-body giant 
cells, e.g., in the skin. He admits that this view would seem to be in favour 
of the conception of an endothelial origin of the giant cells, but he prefers to 
presume that they are of fibroblastic origin. If the large cells in the present 
tumour are really identical with those of ‘myeloid sarcoma’ of bone it would 
be essential to suppose that periosteum and endosteum are not very specialized 
forms of fibrous tissue, and therefore are not specifically able to give rise to 
this very special type of cell. 

Mallory^ has always supported the view that these tumours in bone 
represent no very specific type of neoplasm, but that the giant cells are 
nothing more than special differentiations of endothelial cells. 

The very e.xistence of such a tumour in the skin throws light upon the 
genesis of these neoplasms, which can no longer be so certainly regarded as 
derivatives of very specialized fibrous tissue. 

Professor jMallorj'’ writes thus : “ Mj' diagnosis is a slowl}'^ growing type 
of capillar}'- lucmangioma. As a residt of injury there has been much hiemor- 
rhage with haunosiderin formation from it, and phagocytosis of the pigment 
by endothelial leucocytes with formation of numerous foreign-body giant 
cells (much more common with htematoidin crystals than with haemosiderin 
granules) ”. 

Parkes Weber has also suggested® that the tumour is of histiocytic origin. 

I wish to thank Dr. J. M. H. MacLeod for the clinical information, 
and 3Ir. C. J. Marshall who i-emoved tiie growtii. 

REFERENCES. 

' .Toaes, Aschoff's Palhologisclie Aiialomicy 192:5, ii, I.eipzig. 

■- Kauf.-iiaxx, S/iez. Path. Anal., 1923, Leipzig. 

^ JIacLuod, Diseases of the Shin, 1920, Lewis, London. 

^ JI.vi.LouY, Princi])les of Pathologic Ilistologij, 1914, Saunders. 

= P.vuKcs Wkheu, F., Proc. Poy. Soc. Med. (Dennat. Seet.), 192(5, xix, 17. 


SARCOMA OF THE SMALL INTESTINE 
IN A BOY OF THREE YEARS, 

ASSOCIATED WITH INTUSSUSCEPTION OF THE ILEUM. 

By ANDREW FULLERTON, C.B., C.M.G., Belf.vst. 

A BOY, age 3 years, was admitted to the Belfast Hospital for Sick Children, 
on Ma}'^ 15, 1925, with the following history : Up to six days before 
admission he had been in good health. He then began to suffer from crampy 
2 iains in his abdomen, with vomiting and absolute constipation. 

On Admission. — The patient comiilained of pains all over the abdomen, 
which was tender on jialpation, slightly distended, and hyiier-resonant. 
There was no rigidity, and no tumour could be detected either on abdominal 
Iialjiation or per rectum. An enema was given with a fair residt. The urine 
was acid, sji. gr. 1020, free from albumin and sugar, but gave the reactions 
for diacetic acid. Pulse 120, temiierature 98°, respirations 30. 
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I saw tlie boy on the morning of tlie 16th. Notwithstanding the faet 
that an enema had had some effect in clearing his bowels, the abdomen 
was distended and tympanitic, and the patient continued to vomit. The 
vomiting was propulsive in character, and occurred immediately after his 
feeds. There u'as no frecal odour from the vomited inatter. 

Oper.vtiox. — On the same day the abdomen was opened b}-^ a right 
paramedian incision below the umbilicus. On opening the peritoneal cavity, 
free fluid escaped. Au cntero-cntcrie intussusception in the lower ileum was 
found, about a foot in length. 

This was reduced with compara- 
tive ease, disclosing at the apex 
a groudh situated at the mesen- 
teric border of the intestine {Fig. 

496, A). The gut was distended 
above the growth and partially 
collapsed below. The segment 
containing the growth was re- 
moved, and the continuity of the 
bowel was restored by an end-to- 
end anastomosis, using two rows 
of fine catgut suture. On further 
examination a thickened area was 
discovered about a foot distal to 
the tumour, again occupying the 
mesenteric border. The condition 
of the child did not joermit of 
further interference. The mesen- 
teric glands were enlarged o\ er a 
wide area. The abdomen was 
closed in layers without drainage. 

The cliild was discharged on June 
6, looking fit and well. 

On examination of the ex- g 

cised poition of intestine, the n all ^ Segment of bowel removed at 

at the site of the grOArth showed first operation, showing growth invoh'ing mucous 
o 'i. 1 1. membrane. B, Segment of bowel removed at 

c niple on its peritoneal aspect, second operation, showing growths at 1 and 2 
surrounded bv a hard maro-in. Fever’s patches at 3. The growth at 1 pro- 

rpi , T. T . 1 jects well into the lumen of the bowel ; that at 2 

J-lie gut, on being slit up, exposed is in the mesenterj* at its junction with the bowel. 

a firm swelling about the size 

of a walnut, projecting into the lumen. The intestinal surface of the groudh 
was sloughy and foul-smelling. On section the tumour was whitish in colour 
and firm in consistence. On microscopical examination by Professor Symmers 
it i^roved to he a round-celled sarcoma. 

The patient attended at the out-patient department from liis discharge 
till July 11, when I again examined him. He looked well, but complained 
of colicky pains in his bowels. On palpation a hard Iwnp could be felt to 
the right of and below the umbilicus. This was freely movable, rounded in 
shape, and appeared to be about the size of a small apple. Bimanuall)^ the 
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tumour could be felt and pushed about quite freely in the peritoneal cavity. 
At the urgent request of his mother, the patient was readmitted to the wards 
on July 15, though it was felt that any treatment that could be carried out 
would be only palliative. 

Second Operation. — On July 18 the abdomen was again opened, by 
an incision close to the scar of the previous one. A search was first made 
for evidence of the former operation on the ileum. The junction was dis- 
covered with difficulty, the site of the anastomosis being represented by only 
a very thin white line. There were no adhesions and no constriction of the 
gut. About a foot distal to this, and a foot proximal to the ileociecal junc- 
tion, a large groudh was found {Fig. 496, B). This was evidently the thickened 
area seen at the former operation, which had greatly increased in size during 
the two months intervening, measuring now in. by li in. It projected 
into the lumen of the gut from the mesenteric border. The affected segment 
of bowel was removed and an end-to-end anastomosis carried out. A number 
of small areas of thickening, evidently new groudh, were found, all at the 
mesenteric border, reaching as far up as the duodenojejunal junction. The 
mesenteric glands were much enlarged. The vessels of the mesentery, more 
especially the veins, were engorged. The large intestine, the liver, spleen, 
stomach, and bladder were examined, but showed no evidence of disease. 
The abdomen was closed in layers. 

The patient had some abdominal distention and a good deal of vomiting 
after the operation, but was relieved by enemata on the fourth day. His 
condition then began to improve, and he was discharged in apparent good 
health on Aug. 4, his only complaint being a feeling of fullness after meals. 

Further Progress. — Aug. 22. Boy looks the picture of health, and is 
free from pain. Nothing abnormal can be detected on abdominal examination. 

Sept. 25. The child complains of crampy pain all over abdomen, worse 
after a meal. The patient has lost flesh and colour. The abdomen is dis- 
tended and tympanitic. Indistinct lumps can be felt through the abdominal 
wall. Per rectum, two large, firm, rounded masses can be felt, one in front 
and one on the right side, apparently adherent to the pelvic wall. 

Oct. 17. The mother reports that the child is too ill to attend at the 
Hospital. He has lost much flesh and colour, suffers from thirst, has pains 
in the lower abdomen, and watery diarrhoea. His feet, legs, and scrotum 
are swollen. 

The patient died at home on Oct. 23. A post-mortem examination was 
not obtained. 

Comments. — The points of importance in the case are : — 

1. Sarcoma of the small intestine is very rare, especially in children. 
Corner and Fairbanks collected 103 cases from the literature. Of these, 65 
(63 per cent) were ju’esent in the small intestine, the largest number being in 
the ileum, and 38 (37 per cent) in the large intestine. The age of greatest 
frequency in the small intestine was between 30 and 40 years. W. Maxwell 
Telling^ describes a case, similar in some respects to the present one, in a 
boy, age 3i years. 

2. The situation of the growths in close association with the vessels at 
the mesenteric border raises the susjricion that they were embolic and 
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secondary to an unrecognized primary growth elsewhere, possibly in the 
pelvis, where, later in the case, large tumours were discovered apparently 
growing from the pelvic bones. 

3. The presence of an intussusception of the small intestine, due to the 
growth. 

■i. The recovery after enterectomy on two occasions, within two months, 
in a young child. 

5. The complete restoration of the bowel as seen two months after an 
end-to-end anastomosis. 

Although both these operations were quite futile as regards ultimate 
recovery, they gave temporary relief and prolonged life, and at least satisfied 
the friends of the patient that everything had been done to save liim. The 
second operation was perhaps hardly worth while, having regard to the state 
of affairs found at the first. 

REFERE-XCES. 
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HYPERNEPHROMA OF GALL-BLADDER: 
CHOLECYSTECTOMY. 

Bv AVILSOX TYSOX. Lowestoft. 

With Report on the Sections by A. PIXEY, London. 


As there does not appear to be any record of a growth of the gall-bladder 
presenting the structure regarded as typical of a hypernephroma, the notes 
of the following case may be of interest. 

Mrs. C., age 63, for the last nine months has complained of flatulent 
dyspepsia, with discomfort and occasional attacks of pain in the right upper 
abdomen, apparently not sufficiently severe to be typical of gall-stone colic ; 
there has been no jaundice or urinary symptoms. 

Examin.vtion. — On Aug. 6 I was asked to see her because of an attack 
of pain in the upper abdomen. There ivas a tender, hard swelling to be felt 
below the right costal margin which was considered to be an enlarged gall- 
bladder ; there ivas no other abdominal swelling, and no evidence of a tumour 
in either lumbar region. The urine Avas free from blood, albumin, pus, or 
bile. Operation Avas adA'ised. 

Operation. — On opening the abdomen by a right upper jiaramedian 
incision, the gall-bladder Avas found to be the seat of a groAAdh someAvhat 
irregular in outline ; the liA-er Avas smooth, and to the naked eye free from 
growth ; no other abnormality Avas found in the upper abdomen. The cA’stic 
duct Avhere it joined the conmron bile-duct appeared normal in size ; the gall- 
bladder, Avhieh Avas free from adhesions, AA'as remoA'ed, a tube Avas passed doAim 
to the ligated end of the cystic duct, and the abdominal Avound closed. No 
gall-stones Avere found. 

Progress was normal. At the present date (^larch 19) she is free from 
pain and is putting on Aveight. 



758 THE BEITISH JOUENAL OF SUEGEEY 


Description of the Specimen. — On section the gall-bladder was a mass 



of growth ; the cystic duct was distended near the 
gall-bladder, but at its junction with the common 
duct appeared normal. Fig. 497 shows the gall- 
bladder on section, about half size, after harden- 
ing. Portions of the growth were sent to the 
Clinical Research Association, and the reiiort was 
as follows : — 

“ Section A : The section shows blood-clot 
and ei’oded tissue surrounding a nodule of malig- 
nant new growth which is of the type usually 
described as a hypernephroma. 

“ Section B : Nearly the whole of this tissue 
is malignant, showing the peculiar clear cells 
which are observed in Section A. At its margin 
is a small portion of liver tissue ; the parenchy- 
matous cells show fatty degeneration and the sur- 
rounding fibrous tissue is increased in amount. 
A small strip of necrotic tissue at the opposite 
])ole shows bile staining, and e\’idently indicates 
the lumen of the gall-bladder.” 

I have submitted the sections to Dr. A. Piney, 
Director of the Institute of Pathology, Charing 
Cross Plospital, who has been good enough to 
have the photomicrograph done and has gi^’■en me 


Fig. 497. — Appearance of 
the gall-bladder on section. 


permission to append his comment on the case. 


Report on Sections of 
‘ Hypernephroma ’ of the Gall- 
BL.\UDER (A. Piney).— The histo- 
logical characters of this tumour 
are identical with those described 
as being typical of hypernephroma 
by Grawitz^ in 1883. No portion 
of gall-bladder can be identified 
in the sections, but at one side 
there is a small portion of liver. 
The histological characters of the 
tumour are seen in Fig. 498, and 
the clear cells with distinct walls 
supported by a fibrous stroma 
cannot be confused with those of 
any other neoplasm. 

The present tendency is to 
regard renal hypernephromata as 
being derived from altered kidne}’’- 
cells, and there can be no doubt 
that true adrenal rests in this 


M . - ■ A.- ‘'J. ■" ■ ■■'' ■ ' rr7 - ^ . 
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Fig. 498. — Section of ‘ hyperneplironm ’ 
from gall-bladder. The extremely clear cyto- 
plasm ivitli distinct cell walls is clearly shown, 
as is also the fine supporting fibrous stroma. 
(X 150.) 



BARE OR OBSCURE CASES 


759 


organ are far from common, altliough tlic tlieory tiuit liyjjcrncpliromuta grow 
from such structures would presume their comparatively frequeut presence. 

Adrenal rests are extremely common in some situations, c.g.. along the 
spermatic cord, in the broad ligament, and on the under surface of the 
liver, but no record of such a structure in the wall ol the gall-bladder is 
available. 

Borst- is still strongly of the opinion that the majority, il not all. hyper- 
nephromata are of adrenal origin, and there is much to support this view ; 
if it be accepted, the explanation of the genesis of the ju'cscnt tumour would 
not present insuperable dillieulties. The neoplastic growth cither ot an 
adrenal rest in the liver near to the gall-bladder or of such a rest in the wall 
of the latter organ would well account for its oeeurrcnec. 


llKI-’lsItKNClvS. 

* GitAwiT/, P., J'irdioic'x .irc/i., ISSU, xciii. :i!(. 

- Bousr, M., Aschoff's Palhniugisclie Aiiiilomic, i, 


FUSIFORM DILATATION OF THE DUODENUM SIMULATING 
HOUR-GLASS STOMACH. 

By JOILN MOBLEY, :Mvnciiester. 

The condition of the duodenum encountered at operation in the case recorded 
below presents such interesting features, and is of such striking rarity, that 
it is considered worthy of publication. 

A married woman, age 61, was referred to me in December, 192-1, by 
Dr. J. A. Lees, of Ra’^rtenstall, on account of gastric trouble. She gave a 
history of pain in the stomach for the past ten years, at first intermittent 
but for the jJast few months continuous. The pain would commence about 
five minutes after food, and last for several hom-s. It was so severe that 
she often applied hot flannels to the abdomen. Some relief was given bj- 
alkalis. There had been no vomiting and no hfematemesis. The appetite 
had been conspicuously jDoor for many weeks. Of late she had suffered from 
alternate constipation and diarrhoea, and during the last six months she had 
lost weight considerably. An X-ray examination five years before had shown 
an ulcer on the stomach’. 

Examixatiox. — The ])atient was a thin woman, of sallow complexion, 
"ith typical habitus enteroptoticus. Examination of the abdomen re^'ealed 
marked gastroptosis associated with a tender spot in the mid-line just above 
le umbilicus. Both kidneys were movable. 

On clinical grounds the case was regarded as one of gastroptosis associated 
"1 1 general splanchnoptosis, with j)ossibly a gastric ulcer in addition. She 
t\)lf Baterson for X-ray examination, and he reported as 

o ow a The screen examination in this case showed the stomach lying 
ex reme \ low, the pylorus being at the level of the 5th lumbar vertebra, 
lere is, however, in addition to this, what appears to be an organic hom-- 
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glass condition of the stomach with a small sac at the pjdoric end (Fig. 199). 
There was a small filling defect in the constricted area between these two sacs. 
Examined five hours after an opaque meal, a delay was seen in both sacs. 
Food could be pushed from one sac into the other. Nothing abnormal was 
seen in the small intestine. The colon was lying veiy low, both the hepatic 
and splenic flexures being well below the line of the iliac crests.” 

Aftet this examination I advised operation on the ground that, in addition 
to the enterojjtosis, the patient was suffering from hour-glass contraction of 
the stomach resulting from chi'onic idcer. 

Operation, Jan. 13, 1925. — Under ether anaesthesia an incision was made 
in the mid-line above the umbilicus. What apjieared at first sight to be a 



Fig, 499.- — Showing barium in stomach (right sac) anti dilated first part of duodenum 

(left sac). 


typical hour-glass stomach was disclosed. The healed scar of a small ulcer 
was found on the lesser curvature about two inches above the constriction 
between the two sacs. On examining the outlet of the large distal sac, no 
pyloric ring could be found, but the sac terminated abruptly in the second 
part of the duodenum, which ran downwards in front of the right kidney. 
This part of the duodenum was unusually narrow and empty, but otherwise 
healthy. It was now realized on closer inspection that what appeared to be 
the distal sac of an hour-glass stomach was actually the first jiortion of the 
duodenum, which had undergone an extreme degree of fusiform dilatation. 
The waist of the apparent hour-glass stomach was formed bj'^ the pyloric 
ring, Avhich showed no pathological change beyond some slight hypertrophy 
of the circular muscle coat. The narrowing of the second or descending 
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portion of the duodenuiu appeared to be due to the pressure of the movable 
riwht kidney. The kidney was rather more rotund and firmer tlian usual, 
and coidd be drawn downwards and inwards on the psoas shelf with great 
ease, when it pressed the seeond part of the duodenum forward and appeared 
to obstruct it. It was evident that in the upright position this pressure on 
the duodenum from behind by the movable kidney must be exerted continuously. 

A posterior gastrojejunostomy was performed in the usual manner, and 
in addition an anterior duodenojejunostomy was performed on the front of 
the dilated portion of the duodenum. On account of the frail condition of the 
patient, nephropexy was not considered advisable. 

Convalescence from the operation was une\'cntfid. The jratient was fitted 
with a corset-belt for the splanchnoptosis, and four months later reported 
that her health was improving very satisfactorily. 


IMPLANTATION DERMOID OF THE TERMINAL 
PHALANX OF THE THUMB. 

By H.A.ROLD BURROWS, C.B.E., Poiitsmol-tii. 

The patient, an engineer, age 47, was sent to me by Dr. C. M. G. Elliott in 
February, 1925. 

History. — When a boy of about eleven or twelve years he ran a j^iece 
of wire deeply into his left thumb. He cannot say whether the wire went 
into the bone or not ; but when the wound healed it left a depression in the 
skin at the point of entry, and this little crater remained 
as a permanent mark. He does not remember of what 

kind the wire was or any other details. The depression 

left in his thumb was of about jV in. diameter and 

Ain. deep, and was situated on the ulnar side of the ,■ 

thmnb towards the tip. About twelve months before - 

the present accident he noticed that the end of his left • , ;■ 

thumb was swollen. Four months previously to my 

seeing him, a piece of metal had fallen on his left '• ' 

thumb, which had been tender and jrainful ever since. ' 

so that he had been quite incapacitated from work ; 'l : i 

there was no surface wound, and the nail had not ' i- ^ 

exfoliated. 

9^ Examixatiox. — ^IVhen first seen by me the 
terminal half of the thumb was considerably swollen 
and leddened; it was hot to the touch, very tender and 
painful, and the patient said that it was always tlirob- 
*ag. .\n X-ray photograph taken bj"^ Dr. Beverley 
nc shoved a curious irregular vacuolation of the 
terminal phalanx {Fig. 500). 

Operatiox. — On Feb. 24 I made a lateral incision 
Ri ore ei to e.xpose the terminal phalanx, but on cutting 
uougr the skin I immediately came down upon a mass of white material 



Fig. 500. — Skiagram 
showing appearance of ter- 
minal phalanx of the 
thumb. 


'‘OL. XIll.^Ko, 52 . 


49 
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resembling lanolin. It was of a purer white than the sebum found in a 
sebaceous cyst. This material almost completely surrounded the phalanx, 
and was not enclosed by any C3'^st wall. To attempt an}^ palliative measures 
seemed unpromising, so I removed the terminal phalanx of the thumb, and 
covered the stump with a palmar flap. 

On subsequent examination the phalanx was found to be occupied by a 
single ramifying cyst which had a white glistening lining, some of which was 
sent to Dr. Radcliffe for microscopical examination. His report is as follows : 
“The cyst wall is formed by dense, almost acellular, fibrous tissue, lined by 
a stratified epidermis which shows a prickle-cell laj^er and stratum granu- 
losum, but there are no papillaj. It suggests an imirlantation dermoid.” 

The operation revealed no sign of pus. 

It seems clear that the patient was suffering from an implantation der- 
moid cyst in the terminal phalanx of his thumb ; that the C3"st had become 
ruptured by direct injury, and that the diffusion of its contents among the 
soft tissues of the thumb had caused a persistent, jiainful inflammator3^ 
reaction leading to disability. 

The patient now has a health3’^ painless stump, and he sa3's that he is 
hardty incapacitated at all. What he chiefl3'^ misses is the thumb-nail. 


REDUCIBLE HERNIA OF A LIPOMA OF THE KNEE-JOINT. 

By W. S.-VJIPSON H.ANDLEY, London. 

Lili.\x S., age 25, was admitted to the Middlesex Hospital under m3'’ care, 
with a history that nine months previousl3' she had fallen downstairs, bruising 
the outer side of the left knee, which has since been the seat of jDain. On 
examination a soft semifluctuant rounded sv'elling was to be felt under the 
skin opposite the rqqjer edge of the tibia and just on the outer side of the 
ligameiitum patellte. It was of about Ij in. diameter, circular in outline, 
and flattened in the plane of the skin. Its edge could be felt to slijJ from 
under the finger, and the skin was freely movable over it. On its deeii aspect 
the swelling appeared to be fixed. On flexion of the knee the swelling 
disappeared almost completel3’’, re-appearing suddenl3' when the joint was 
again extended. The swelling was thought to be a Morrant Baker’s C3'st. 

On Dec. 8 an incision 2 in. long Avas made OA'er the swelling, Avhich jjroA'ed 
to be a lipoma. It Avas found to haA'c a pedicle AA'hich, entering a small, 
round, sharpl3' defined hole of -J- in. diameter in the cajAsule of the knee-joint, 
Avas continuous Avith a lipomatous mass behind the ligamentum patellic. 
Through this opening, in flexion of the joint, the soft lipoma reduced itself 
into the subsynovial tissue. The opening AA'as enlarged, and a Avell-defined 
lipoma Avas shelled out, the capsule being then scaad up. The patient made 
an excellent conA'alescence, and her symptoms AA’ere relieA'ed. She Avas 
discharged a fortnight after operation. It must remain uncertain Avhethei 
the injury took an3' share in causing the abnormal opening in the capsule 
AA’hich permitted the formation of the subcutaneous portion of the lij)oma. 
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LARGE SALIVARY CALCULUS WHICH HAD UNDERGONE 
SPONTANEOUS FRACTURE LEADING TO EBURNATION 
OF THE BROKEN SURFACES. 

Bv Sir JAMES BERRY, London'. 

This calculus, which I recently removed from ii lad}', age IG. seems worthy of 
record, not so much on account of its large si',cc, but because of the peeuliar 
spontaneous fracture which it had undergone long bclorc it Avas removed. 

Twenty-nine years ago, at tlic age of 17. the ]niticnt had first observed 
a swelling in the right subma.xillary region, especially noticeable while she 
was eating and when she had a cold. For se\'cral years she had been aware 
of a hard lump in the floor of 
the mouth on the same side. 

As it gave her but little 
inconvenienee she paid no 
attention to it until her 
dentist advised her to sec 
Dr. Hardy Fleetwood, of 
Hadleigh, who at once passed 
her on to me. 

The ealeulus was remo\'cd 
without any difficulty through 
an incision in the floor of the 
mouth. It was lying at the 
anterior end of the submaxil- 
lary duct. It was then found 
to have been broken spontan- 
eously into three nearly equal 
portions. There had been, 
however, very little displace- 
ment of the fragments, which 
nuist have been gripped 
tightly by the duct in which 

thev lav flip iim-ifi- SOl. — showing lines of fracture of salivarj- calculus 

' upper runs- eburnation of broken surfaces. 

tratron shows (Fig. 501), the 

fragments when fitted together preserved the original shape of the calculus. 
The very slight amount of movement taking place over a long period of 
months or years had led to a polishing or eburnation of the opposed surfaces. 

Ins condition, commoir enough in the cases of biliary arrcl prostatic calculi, 
IS. so far as I krrow, extremely rare in the case of salivary calculi. There was 
no clmical evidence of the date at which the calculus broke, brrt it must have 
een at least marry moirtlrs, or more probably years, before its removal. 

^ The calculus weighed S'll grm. Its length was 29 mm. (1 in.) and its 
gieatest diameter 12 mm. (J- in.). It is now in the iMuseum of the Royal 
o ege of Surgeons (No. E. 28), which contains no sinrilar specimen showing 
e urnation of the fractured surfaces of a salivary calculus. 
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REVIEWS AND NOTICES OE BOOKS. 


Manipulative Surgery : Principles and Practice. By A. G. TiitBiiELi, Fisher, M.C., 
F.R.C.S., Surgeon with charge of Out-patients, Seamen’s Hospital, Greenwich. Demy 
8vo, pp. 108, with 02 illustrations. 1925. London : H, K. Lewis & Co. Ltd. 7s. Od. net. 

This small book represents a laudable endeavour to rescue from mysticism and 
irregular practice the sound principles of curative manipulation, the value of which 
has been recognized by such great pioneers as Hunter, Hilton, Paget, and Thomas. 

There are three great classes of cases for which manipulation is indicated. 
These are conditions of adhesion in or round the joints, functional conditions, and 
subluxations. An accurate and careful account of all the large joints is given, 
including the special disabilities and the normal range of movements. Greatest 
attention is paid to the knee, because this joint is so liable to obscure forms of 
derangement. Probably many of the most successful bone-setters have achieved 
their results by a combination of shrewd instinct with strong psychic force, and 
unfortunately neither of these things can be described, much less imparted, by a 
printed page. Bone-setters appear never to write books or articles descriptive of 
their methods. They prefer to be written about in the newspapers, and to allow it 
to be hinted that they are in possession of a profound secret. Hr. Fisher does well 
to expose the principles of manipulation to light and reason. If in the next edition 
he could persuade a certain eminent bone-setter and knight to \vrite an appropriate 
foreword, it would greatly add to the interest of his pages. 


Abdominal Operations. By Sin Berkeley Movnihax, Bart., K.C.M.G. In two 
volumes. 'Fourth edition, revised. Royal 8vo. Pii. 1217, with 450 illustrations. 
1920. London and Philadelphia : IV. B. Saunders Co. Ltd. DOs. net per set. 

As this book is so well known that it has justifiably reached its fourth edition a set 
review of it is unnecessary. 

No surgical book has yet been ■written or will be ■written which is perfect 
throughout. This, however, is so good and without a rival that we should like to 
see it better. Those chapters which are the result of the author’s vast experience, 
in Avhich he gets aivay entirely from the many names that clog others and in Avhich 
he is dogmatic, could not be better. In some cases symptoms and diagnosis are 
fully dealt with — for example in acute pancreatitis and in the preliminary observa- 
tions upon cholelithiasis. In the latter etiology is discussed fairly fully, Avhile it is 
only very shortly dealt Avith in the case of gastric ulcer. In the chapter on visceral 
prolapse AVe are left Avithout any guidance as to the symptoms and Avhen, if ever, 
any of the operations mentioned should be performed. The time has come Avhen 
many of the early references might be omitted ; this Avould provide space to give 
more fully the opinions of British Avriters. 

We consider this Avork unrivalled among books on abdominal surgery, and can 
only express a hope that in future editions Ave shall have more of the decided opinions 
of Sir Berkeley iMoynihan and more guidance in the border-line cases. 


The Diagnosis and Treatment of Tuberculosis of the Hip. By G. R. Girdlestoxe, 
B.H. (Oxon), F.R.C.S., Hon. Surgeon, Wingfield Orthop-nedic Hospital, O.xford. Demy 
8vo, pp. 94 -f X, Avith 60 illustrations. 1925. London : Humphrey Milford. 8s. 6d. net. 

Tins small book is purely clinical in its scope. An endeavour is made to impress 
the importance of early diagnosis upon the general practitioner, and to enforce the 
rule that early suspicious cases should be sent Avithout delay to special institutions 
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for more detailed examination, instead of allowing time to slip by so that the 
favourable period for treatment is past. The inclusion of a few cases of pseudo- 
coxaliiia or coxa vara among those sent to hospital docs no harm, whereas the 
postponement of admission of tuberculous hips until bony changes arc advanced 
is a mistake that cannot be remedied. The symptom of limi)ing alone should be 
enough to indicate rest and further investig-ation, even if the X rays show no change. 

Operation has no place in the treatment of the disease in children, except for 
the evacuation of an abscess or for the correction of late deformity. Operations 
for fixation or mobilization arc reserved for special cases in adults. The Jones 
frame is advocated for all cases in the first or active stage of the disease, which is 
said to be anything from three to twelve months in duration. Details about the 
fitting and adjustment of the frame arc omitted, and we think this is unfortunate, 
because it is just these details which one looks for in a practical book of this sort. 
-Another aspect, too, we think might be discussed more fully, and that is the methods 
to be pursued in the case of those patients who cannot receive the ideal sanatorium 
treatment. The book is excellently illustrated by skiagrams. 


Pitfalls of Surgery. By Haholu Bruiiows, C.B.E., M.B., B.S. (Loud.), F.R.C.S., Sur- 
geon, Gosport War Memorial Hospital, etc. Second edition (formerly " Mistakes 
and .Accidents of Surgery’’). Demy Svo. l*p. 325 -r x. 1925. London: Baillierc, 
Tindall & Cox. 12s. Od. net. 

TirE author and publishers make a strong point of the change of title of this book ; 
but in oin opinion the fault docs not lie with the title, but with the material it 
contains. It is such a medley of symptoms, fragments of pathology, and stories 
of mistakes that we think it is more likely to alarm than to instruct a beginner. 
One must, howe\-er, admit that the motive which has compelled the author to write 
what is largely a confessio mcdici is supremely altruistic ; but many of the dangers 
and difficulties wliich are laid stress on seem to us those of twenty-five years ago 
rather than of to-day, when much experience of so many operators, and a wider 
miowledge of the pathologj* of the living, has rid us of many old-time bogies. In 
fact, one must realize that surgery is too large a subject to be dealt with in a volunie 
such as tills, and there are few authors ivho imder the circumstances, dealing with a 
smgle aspect of the subject, could avoid being superficial ; so that it cannot be urged 
as a great failing in Mr. Burrows, if, with the best motives in the world, he has 
made no serious addition to surgical literature. 


Hand Atlas of Clinical Anatomy. By A. C. Eyclesiiymeb. B.S., Pli.D., M.D., Dean of 
the College of Medicine and Director of Department of .Anatomy, College of Medicine, 
nnersity of Illinois ; and Tom Jones, B.F..A., Director of -Anatomical Illustration and 
instructor in .Anatomy, College of Medicine, University of Illinois ; with special dissec- 
lous by O. E. X.\D:E.tu, B.S., JI.D., .Associate in Surgerj-, University of Illinois. Royal 
yo. Pp. 420 -f- viii, with 395 illustrations, mostly in colour, 1925. London : Henrv 
Ivimpton. 50s. net. 


1 study of anatomy is undoubtedly the human body ; but in 

a actual dissections and of the second-best alternative, a large atlas, 

oupc'nri^ .serves an exceedingly good purpose, though it will be at 

chpsi n 1 inipossible to portray any detail of the dissection of the 

diarmm ® drawing 5 in. by T in. The subjects for the drawings and 

suro;7,i* chosen, and, if not particularly selected ivith a view to their 

■''■Well woidd not be of value to a surgeon, 
ferrcrl ti.nv « ®^P*“n‘'tory index of eighty pages a mistake, and should have pre- 
value nf = 1 allotted to further diagrams and drawings : the 
illustration nf tb" ^ student of anatomy is to supply liim 'ivith a pictorial 

fore in nL ^ structures he is reading of in liis anatomical text-book, and there- 
’ ur opinion, such an index is unnecessary. 
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St. Bartholomew’s Hospital Report:?. Vol. LVIII. Demy 8vo. Pp. 113 + xx. 1925 
London : John Murray. 21s. net. 

This volume contains obituary notices of Klein, Tooth, and Williamson, all witten 
with sympathy and discretion. An article liy C. L. Hewer on splanchnic analgesia 
gives a valuable record of nineteen cases ; it is claimed that the shock of larcre 
abdominal operations was diminished, but in every case the patient was kept under 
very light general anaisthcsia. Mr. Rawling contributes a very candid description 
of a case of trigeminal neuralgia which is full of both humour and precepts for those 
who would learn therefrom. 


Scoliosis : Rotary Lateral Curvature of the Spine. By Samuel Kleinbekg, IM.D.. 

F.A.C.S., Assistant Surgeon, New York Hospital for Ruptured and Crippled : Chief of 

Orthopa-die Serviee, Israel Zion Hospital of Brooklyn, ete. Medium 8vo. Pp. 311 + xvi, 

with 1-10 illustrations. 1920. New York : Paul B. Hoeber, Inc. -SO net. 

The voluminous literature on scolio.sis has tended to enshroud this common deformity 
in mystery. The author of this monograph has endeavoured to present the subject 
in a simple fashion, and it must be admitted that he has achieved his object. 

In the opening chapters the relation of lateral curxmture to the general body 
meebanism is well emphasized, and particularly its influence on the psychology of 
the deformed patient. It would be interesting to know whether there is any 
diminution in the incidence of this deformity as seen in special hospital out- 
patient departments in the United States. In Great Britain there seems tp be no 
doubt that scoliosis is on the decrease. 

In any ivork on lateral curvature the section on etiology is always apt to be 
very disappointing to the reader. Dr. Kleinberg gives a brief review of the accepted 
theories, and with others is compelled to put the incidence of the so-called idiopathic 
type as 85 per cent. In this group of cases, however, a radiological study of the 
spine carried out by Buchman, working in the same clinic as the author, has revealed 
the very frequent existence of osteochondral changes in the epiphyses of the verte- 
bral bodies. The exact significance of such changes cannot be defined at present. 

The symmetrical developmental exercises described in the chapter on gym- 
nastic treatment appear rather old-fashioned from the British point of view. The 
asymmetrical corrective exercises, however, are dealt with more effectively, and 
should prove a useful guide to the uninitiated. 

No extravagant claims are made for the results of forcible correction of fixed 
.scoliosis, but a judicial account of the various methods is presented. The author 
favours the application of the corrective jacket with the patient in suspension, and 
from a considerable experience of this method believes that 55 per cent of the cases 
show definite improvement. 

A good account is given of the operative treatment of scoliosis which has been 
tried fairly extensively during recent years in the clinic of Royal Whitman, work in 
which the author has collaborated. The technique followed has been spinal fusion 
over a fair-sized area with the use of a beef-bone graft. In a limited group of cases 
the results obtained have been quite satisfactory, but the method is still in the 
experimental stage. 


Surgery of the Stomach and Intestines. By J. Shelton Horsley, AI.D., Attending 
Surgeon, St. Elizabeth’s Hospital, Richmond. Surgical Monographs, under the editorial 
supervision of Dean Lewis, A.B., M.D., Professor of Surgery, Johns Hopkins University ; 
Eugene H. Pool, A.B., M.D., Attending Surgeon, New York Hospital; and Arthur 
W. Elting, A.B., M.D., Professor of Surgery, Albany Medical College. Imperial 8vo. 
Pp. 325 + xvi, illustrated. 1920. New York and London : D. Appleton & Co. 
21s. net. 

Many books have been published on the surgery of the stomach and intestines, 
but this volume takes the unusual course of treating these subjects from a physio- 
logical aspect. The author says in his preface that the large amount of space 
devoted to physiology requires some explanation. In our opinion it certainly needs 
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no apologj-. Physiolog>- is the science of function, iiiul the true ideals of an opera- 
tion are to remove or correct pathological comlitions and to restore as far as possible 
the physiological functions. How can we do this -without a knowledge of the 
normal' workings of the stomach and intestines ? Heretofore anatomy has had an 
almost tvTannical inlluence over surgery, and we welcome a book which gives to 
pln-siolo^- a position of at least e(iual prominence, and especially -svhen written by 
so able an author. 


The work begins with a chapter on the embn'ologj', and this is followed by 
another on the anatomy, of the stomach and intestines ; there is nothing new in 
these. Chapter 3 deals with physiolog>' ; here the i)oints relative to the proper 
surgical mancEurTes required for the varj-ing pathologiciil conditions are emphasized. 
The work of many researchers is reviewed, especially tliat of .-Vlvarez, -who by 
ingenious devices has advanced theories on jieristalsis -which, though at variance 
wth those of many others, seem to explain clinical jihenomcna more satisfactorily. 

Clrapter 4 deals with diagnosis. This chai)ter is contributed by Dr. W. 
Higgins, .-Vttending Physician to St. Elizjibeth’s Hospital, Richmond. He states 
tliat the modern concejation of gastro-intcstinal jjhj'siologj' has brought about 
radical changes in our interpretations of symptoms arising from these organs. ^Ve 
are indebted clriefly to Carlson and .-Vlvarez for demonstrating the fallacies and 
unsupported dogmas of former view-s on this subject. 

In Chapter 5 general considerations arc dealt with relating to the operating 
room, anaesthesia, frozen sections, shock and luemorrhage, and blood transfusion. 

Chapters 0 to 15 inclusive are devoted to specific lesions and the appropriate 
treatment. The author states that an effort has been made to base operations and 


procedures as far as possible on biological principles, and only those which seem to 
have such a foundation have been acloptcd. For example, the work of Dragstedt 
IS verj- suggestive in show'ing that it is important not to catch the pyloric portion 
of the gastric mucosa in the grasp of the suture if it can be avoided. He has 
demonstrated that one of the most satisfactory methods of establishing an experi- 
niental peptic ulcer in the pj’loric ijortion of the stomach of a dog is to insert sutures 
in the mucosa at one given spot. Tow-ards the cardiac side ulcers are more dilfieult 
to create. The author is averse from the use of clamps whilst making an anastomosis, 
and to ensure a complete mucous covering to the line does not remove any mucosa, 
and carefidly everts tills coat, taking special precautions to approximate only and 
not to crush it by overtightening the sutures, as tliis would cause slougliing. He 
uses a lock-stitch verj^ extensively. These points arc emphasized with the object 
ot preventing jejimal ulcer, and though -we believe these ulcers, following gastro- 
enterostomy, are more frequent than the 2 per cent usually stated, we cannot agree 
With Lewishon, whom the author cites, -when he says tliat fully one-tliird of the 
^stro-enterostomies done with the usually accepted teclmique are followed by 
lejimal lUcer. 


In Chapter 16 w-e have a resimie of the more important research conducted 
on intestinal obstruction, with especial emphasis laid upon the recent work of 
^’oster and Hausler, and of Haden and Orr. The work of the latter trvo, dealing 
'1 1 the loss of clilorides of the blood in high intestinal obstruction, promises to have 
1 ® upon the treatment of tliis condition. The book terminates with 

s lort clmpter on special causes of intestinal obstruction, 
that'-f - bibliography is jilaced at the end of each chapter. The author says 
A ^ intended to make this a complete bibliography ; only the principal 
anu^* books consulted are given. It seems profitless, he adds, to compile 

n-ir, A^'^^ssarily long list when in these days of accumulative indexes all references 
can be easily foimd. 

Phvsbl*^ one to be thoroughly recommended. The emphasis given to the 

the aspect of surgerj' is, in our opinion, of the greatest importance, and 

footin<'°b*^ future -nTll undoubtedly be much advanced and put on a sounder 

psdic'suni more attention to physiological principles. In this respect ortho- 

are iiianv*'^'^ ^ ahead of general surgerj' ; but, as this book shows, there 

of the physiology wliicli liave a -very direct bearing on the surgerv 

laeli and intestines, but are not as yet put into general practice. 
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Fractures of the Humerus, Radius, and Ulna. By Eldkidge L. Euason, A.B., JI.D 
Sc.D., F.A.C.S., Professor of Clinical Surgery in the University of Pennsylvania Medical 
School, with the collaboration of Ralph Goldsmith, Jil.D., and Eugene P PENDEncnAss 
iM.D., both of the University of Pennsylvania. Imperial 8vo. Illustrated. 1925.’ 
New York and London : D. Appleton & Co. 21s. net. 

This volume, one of a series of surgical monographs edited by Drs. Dean Lewis. 
Pool, and Elting, ivill prove of special value to those interested in the statistical 
aspect of fractures, but in many other aspects it is full of interest. The best feature 
of the volume is the illustrations, -which arc -well chosen and well executed, even if 
some of the X-ray productions are too small to be clear. The letterpress, which is 
in a sense subordinate to the illustrations, loses something of its grasp on the memory 
of a reader by a tendency to excessive classification and production of lists, but 
everything that is WTitten is clearly foimded on personal clinical experience ; par- 
ticularly are the authors definite whenever possible on the question of causation, 
and one notes with joy that many of the fairy talcs which often appeared in surgical 
writing on fractures from our youth up obtain no place in this volume. 

The chapters that have pleased the re-sriewer most are those dealing with the 
injuries in the region of the elbow-joint, but the authors do not give due importance 
to the possibility of secondary Volkmann’s contracture, and say little about its 
prevention ; incidentally it is difficult to agree with their statement that it produces 
a claw-hand, in Avliich we have always been taught the metacarpophalangeal joints 
are extended, a condition typical of paralj'sis of the ulnar and median nerves. 
There are several points in treatment not in agreement with habit in this country, 
of which perhaps the most marked is the suggestion that the right line of treatment 
for a fractured olecranon is by splinting, and exceptionally by operation. Again, 
the authors advise treatment of certain fractures of the forearm in the thumb-up 
position, a practice which has fortunately disappeared in this country ; yet they 
realize, on p. 278, that supination will be the motion most limited, and in the 
verj' next paragraph to that advocating the above-mentioned, and in our opinion 
misguided, advice, there is a remark so full of truth and of such great value for 
treatment of fractures in any part of the body that it might be MTitten as a text 
at the head of each page in such a book as this : “ Do not be bound by any rule with 
regard to . . . position. Dress it in that position and with that fixation that holds 
it best as shown by the fluoroscope ” ; with large-minded progressive views like this 
there is no doubt that the authors in a future edition will have material which will 
enable them to strike out the paragraph to w'hich exeeption has been taken. 

The last ehapter deals with operative treatment, and is altogether on a lower 
plane of excellence than the rest of the book ; for instance, no mention is made of 
the value of operative treatment Avhen an articular extremity of a bone is involved. 
There are many cases depicted in this book of fractures similar to this ; yet in two 
years onlj"^ ten simple fractures have been treated by them by open operation. It 
is hoped that in the near future wider experience of the value of open operation, 
combined with the perfected use of an internal splint, such as the Lane plate, will 
be sought, when those surgeons who have as great opportunities of doing good work 
as have the workers in this fracture clinic will not any longer hold the opinion that 
*• internal splint fixation is nothing more than the flimsy make-shift at the best, 
and that absorption soon loosens wires and screws 


L’Anatomle en Poclie. By Dr. VicTon Bauchet and S. Dui'ket. Crown 8vo. Pp. 

with 297 illustrations. 1925. Paris : Gaston Doin et Cie. Fr. 25. 

Db. Pauciiet, whilst teaching anatomy and operative surgery at Amiens, designed 
this small work, and Dupret has carried out his ideas by a series of excellent dia- 
grams. Each page, measuring 7 in. by 4-i in., is occupied by a clear, well-drawn 
diagram in black and white or in one colour. The drawing is surrounded by the 
names of all the structures shown. The whole human anatomy is thus dealt with 
in a small compass, and a most serviceable method is provided of refreshing the 
memory about intricate facts and names. We hope that this or a similar book 
may be proidded for English readers. 
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Kejuvenatlon by Grafting, lly Dr. Sr.nci: Vouo.noit, Director of tlic Department of 

Experimental Surjrery of the College ile Erance, etc. Translation eclilcd by Fred. F. 

Imianitoff, B..\. Demy 8vo. I’p. 2‘Jl, with aS illiistration.s. 192.). London : Geo. 

Allen & Unwin Ltd. l.ls. net. 

The author, in hi.s introduction, .says that between June, 1920, and October, 1023, 
lie performed 52 testicular graftinj; operations, of which -13 grafts, all transferred 
from ape to man, form the ha.sis of the observations set forth in the book. The ages 
of the subjects upon whom the grafts were made ranged from 22 to 75 years. The 
•opening chapter recounts the development of the idea ensuing from ob-servation of 
the physical and mental characteristics of eunuchs seen in Egypt. The effect of the 
internal secretion of the testes upon the organism is fully discu.sscd. An interesting 
account is given of the earliest experiments, which were carried out upon old and 
useless rams by grafting portions of the testes of young rams into their scrotums. .V 
photograph of an old ram before grafting is shown, and another of the same ram 
five years after the grafting had been performed. Tlic difference in the appearance of 
the aiu'nial is very pronounced. In order to make sure that the transformation thus 
obtained was not due to the stimulation of the ram's testicles by the presence of the 
grafts, the author earried out a further series of experiments in which young goats 
were castrated and grafted at the .same time. The subjects of these experiments 
preserved their normal aiipearance and development, and also retained the sexual 
appetite. The author then goes on to say that the experiments of grafting portions 
of testes from one animal to another of the same species were so successful that he 
conceived the idea of experimenting on the human species. .Vs it was impossible 
to obtain healthy human testes for the purpose of making grafts, he decided to make 
use of the testes of the anthropoid apes. He claims that the results of thes6 experi- 
ments fully justify the operation in those individuals who are the subjects of 
testicular insufficiency. He asserts that increase in physical energy and improve- 
ment in mental capacity are marked, but insists strongly that the introduction of 
a testicular graft does not act as an aplirodisiac. The details of the operation are 
carefully described, as also are the means adopted in the preparation of the grafts. 

The liistories of -W instances in which the operation was carried out in the human 
subject make interesting reading, and although in many cases marked improvement 
in physical and mental vigour became apparent for a time, the effect does not appear 
to have been lasting, and consequentlv one is left in doubt as to whether the game is 
really worth the candle. 


Chir^gie der Sportunfalle. By Dr. Felix AI.\ndl, .Vssistant in the .Second University 
S^gical Clinic, Vienna. Royal 8vo. Pp. 303, with 71 illustrations. 1925. Berlin : 
Urban & Schwarzenberg, 12. 

Tue author remarks on the rapid extension of sport in late years, especially after 
le t\ar, and tells us that there are no fewer than 260 football clubs in and around 
lemia, with about 60,000 active members. .At first sight it does not seem very 
rcasonabk to make a special treatise dealing with accidents which arise in the 
course of sport ; but an examination of these pages makes one realize that the 
th niore than justified his work. He begins with a general description of 

icU injuries and the problems of treatment met with in those engaged in 

g ® ®Ports, and then devotes a special chapter to the treatment of fractures of the 
Valuable suggestions are made for the improxisation of splints from 
pjj ‘ ® ladders; these, eonsisting of longitudinal xvires xvith cross-struts, 

tion "f ti ^ 1 *^ '^*^*'* many purposes. There is a lamentable absence of all men- 
servin ■ ^ Thomas arm or leg splints, xvhich xve knoxv so xvell to be of invaluable 
iniiiri^-*^ ^j®rg6ncy xvork. The body of the book consists of a description of the 
ball likely to be associated xvith the different forms of sport. Foot- 

Vlpine sn and running, tennis, duelling, boxing, sxvimming, riding, 

section mnn ’ H.ving are among the sports considered, and in each 

value of th I interest and importance are coUected. We tliink that the 

• first airi ’ 1-1 increased if more attention is paid to special methods of 

arst aid winch may be useful in emergencies. 
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Surgical Pathology. By Williaji Boyd, M.D., IM.R.C.P. Ed., P.R.C.S., Professor of 

Pathology, University of jManitoba ; Pathologist to the Winnipeg General Hospital, 

Winnipeg, 8vo. Pp. 837, with 3-19 illustrations. 1925. London and Philadelphia : 

W. B. Saunders Co. Ltd. J-Ss. net. 

The advent of this book fills a gap which has existed for years in a surgeon’s hbrary. 
To the reviewer the volume has been a constant source of enjoyment, and has been 
dipped into on innumerable occasions either for information on some particular 
pathological point, or out of curiosity to ascertain what the author’s view might 
be on some question of examinational interest ; the results of these inquiries have 
usually been inspiring and have never been disappointing. 

Hitberto a volume on surgical pathology has rigidly excluded bacteriology, 
and an article on surgical bacteriology in a text-book usually deals with the subject 
from so specialized a viewpoint as to be unintelligible to the ordinary surgeon. 
Here we have bacteriology rightly recognized as a part of general pathology, and 
written up only to such a level as the surgeon requires and can understand. If one 
were to criticize the book it would be for the omission of much general pathological 
chemistry, such as calcium metabolism, the importance of variation in blood-sugar, 
and the general interdependence of the endocrine glands ; these should be no less 
essential to an understanding of general pathological principles than, for instance, 
the chemistry of utility of thyroid secretions, on which is written one of the most 
instructive chapters of the book. 

The volume is easy to read and convincing in tone, acquiring the latter quality 
because every page stamps upon one the conviction that it is rvritten purely upon 
the author’s experience, with no reference to or regard for wliat may have been the 
opinion of others or has appeared in other text-books. The author shows evidence 
of being well read in many matters which are strictly outside that of pure pathology, 
and his references are extremely well chosen and in every case modern. The illus- 
trations are quite well selected, for typical common conditions are reproduced 
rather than those of extreme rarity; almost the sole exception is the drawing of 
anthrax pustules, in which the situation is not typical and the appearance by no 
means clear. The microphotographs are extremely well reproduced, and the general 
turn-out of the book is worthy of the high reputation of the publisliers. 


Traitement des Epitheliomas du Maxillaire superieur par i’Association Chirurgie- 
Curietherapie. By Dr. G. Verger, Ancicn Interne des Hopitaux de Paris. Royal 
8vo. Pp. 204, illustrated. 1925. Paris : Gaston Doin et Cie. Fr. 22. 

The book imder review gives an excellent summary of the treatment of epitheliomata 
of the superior maxilla. The subject is considered from many aspects, and nothing 
of any importance is left out of the survej'’. 

The author states that, considering the inelficacy of surgical treatment, it was 
natural to appeal to radiations in the struggle against cancer of the upper jaw. 
“ It is the history of this endeavour as carried out at the Radiimi Institute of Paris, 
which we are about to retrace, and of which w'e are anxious to show the successive 
steps.” They succeed admirably in the endeavour, and give an instructive resume 
of the steps w’hich led to the attainment of the ultimate technique. The achieve- 
ment of the results detailed is an admirable tribute to Professor Regaud and his 
colleagues at the Radium Institute. The use of radium as an auxilliary to surgical 
procedures is clearly sho^vn, and the value of this agent established on a sound 
foundation. The difficulties of radium therapy are dealt with. Of these, reference 
is made to two of capital importance : (1) infection, (2) bone necrosis following upon 
radium exposures. Two other complications are referred to w'hich are peculiar to 
Avidespread cancer ; they are haemorrhages and glandular involvement. 

In regard to deeply-seated infective processes, the difficulties are described 
in detail, and the conclusion arrived at is of great importance for the guidance of 
other workers in the treatment of cancer in these regions. “ The only therapeutic 
agent for this condition is surgical interference on a large scale, free drainage of septic 
pockets to enable the radiations to act upon tissues relatively free from infection.” 
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Radium bone necrosis is dealt with thoroughly. jMuch attention is given to 
the preparation of the site prior to the radium application, and the tcchniciue used 
by Hautart and Jlonod for packing the radium tubes in the region of the growth. 

As regards dosage and quantity, the result of successive treatments with differ- 
ent doses has been to establisii what quantity of radiation was necessary to obtain 
steriliz,ation of the cancer without setting up a necrosis. The actual dose emploj'ed 
is one from 23 to 25 microcurics dcstroj'cd per hour in four days ; but more import- 
ant still than the question of the total dose is that of the number of applicators. 
The same dose concentrated in a small number of applicators will have a disastrous 
local effect, and practically none on the distant parts ; whereas if many applicators 
are used over a large area, the result is much more satisfactory, the actual areas 
recehing a dose sullicicntly intense to bring about reparative action. The conclusion 
is reached that the best dose is about 20 to 25 m.c.d. in four days. The quantity 
of radium to give this dose is placed in 11 to 12 tubes (the actual quantity in each 
is not stated, but it may be assumed that it is about 50 mgrm. of radium element). 

By teclmique of this kind encouraging results are obtained, those in which the 
more recent teclmique has been employed giving relatively better results than in 
tile earlier series. The work described in this admirable treatise is of the highest 
importance, ser\’ing to show that in the struggle against malignant disease it is only 
possible to obtain satisfactorj’ results by the emjiloymcnt of a technique in which the 
lughest surgical skill is available for collaboration with that of the radium expert. 

IVe have notliing but admiration for the method in rvliich the rvork has been done, 
and for the very honest statements of the author. Surgeons and radiologists may 
well ponder over the contents of this book ; they are bound to receive instruction 
and encouragement from its perusal. 


Die Chirurgle : A System of Surgery. Edited by Professor Kiuschnek (Kiinigsberg), 
and 0. Nordmaxx (Berlin). Imperial 8vo. 1925. Berlin : Urban and Schwarzenberg. 
Fase. 3, Vol. VI, pp. 228, with 00 illustrations and 10 coloured plates. M. 12 ; Fasc. 4, 
Vol. I, pp. 241, with 220 illustrations, M. 12 ; Fasc. 5, Vol. VI, pp. 521, with 108 illus- 
trations and 4 coloured plates, M. 27. 

Fasciculus 3 forms a monograph on the liver and the pancreas. Professor Heller, 
of Leipzig, deals with the subject of the liver and biliary system. The sections 
on the embryologj' and anatomy are clear and well illustrated, whilst that about 
lepatic abscess is distinctly meagre, and out of proportion to the rest of the work, 
theories of the etiology of gall-stones are dealt with at great length, and the sub- 
illustrated, but it is strange that Rovsing's work is not mentioned at all. 
le X rays with regard to the diagnosis of gall-stones are rather inadequately' 
escribed, and no mention is made of the bromine or iodine preparations of phenol- 
P I alein in relation to this subject. The various operations and the choice of 
operatue treatment for gall-stones and their complications are well and clearly 
escribed. The long list of references to literature contains no reference to Rovsing 
latter is spoken of in the text as an American surgeon. 

• 1 C ™*®ssor Riese, of Berlin, wTites about the pancreas, and he gives a good 
in'^tl ■ anatomy', pathology', and surgery of tills organ. The coloured figures 

The very' beautiftil, but their interpretation is sometimes obscure. 

^ good discussion on the etiology' of acute pancreatitis, in wliich bacterial 
iniasion and biliary infection both play a part. 

olon-v ^*'^*°*^^*® deals with a general study' of injuries and wounds and their path- 
art?ficiQi*'r by' Professor Lotsch, of ^Magdeburg, and a description of 

'vritten Bohm, of Berlin. The section on wounds is very' clearly' 

The descr''^f illustrated by' good microscopical and diagrammatic figures, 

sireater cn poiputations and excisions is on conventional lines, and possibly 
proved might have been laid upon those few amputations which have been 

plastic than ghing so many of the old classieal types. Ivinema- 

dilhcult And ^ are discussed very' briefly', and undue prominence is given to a 
artificialbnm"®® if® operation tlirough the forearm. The section on 

limbs arc nf;, special comment. The meehanical details of the upper 

unnecessarily' eompheated for a surgical treatise. 
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Fasciculus 5 treats of the affections of the kidneys, ureters, urethra, and testes. 
It is -written by Professor Fraugenheim and Dr. Welmer, of Cologne. This forms 
a very full description of the surgery of the regions concerned, and it shows much 
more appreciation of foreign work, especially that of Albarran, than is the case in 
other parts of the system hitherto reviewed. There is a lengthy account of differ- 
ent methods of estimating renal function, but from a practical point of view we 
think that not enough emphasis is laid on simple methods. Ambard’s constant and 
cryoscopj% both of blood and urine, we think, might now' w'ell be forgotten, whereas 
more attention should be paid to the proportion and variation of the nitrogen con- 
stituents of the blood and urine. Dealing with movable kidney, the author supports 
the view that hysteria and other nervous instability form absolute contra-indications 
to operation. Some rather elaborate and fanciful methods of slinging the kidney to 
the last rib are described. Nephritis is discussed under a number of headings and 
varieties, and much attention is given to decapsulation, which seems to have a much 
greater vogue on the Continent than in this country. The sections on stone in the 
ureter are rather jneagre and poorly illustrated. An ingenious method of plastic 
reconstruction of the urethra by Budde is illustrated, but otherwise the chapters 
dealing with the urethra, testes, and penis are on conventional lines calling for little 
comment. A long account is given of the operative precedures for undescended 
testes, without adequate consideration of the functional value or after-results of 
the procedure. This fascicidus is rather .sparsely illustrated, and the figures seem 
to be very unevenly distributed, e.g., there are no few'er than tw'enty-three figures of 
operation for phimosis, but not a single illustration of new growths of the testes. 


Schistosomiasis vei Biihai’ziasis. By C. G. 1C,vy Siiaup, M.D., Fellow of the Royal 
Institute of Public Health ; Chief Jlcdical Ollicer, Education Department, Province of 
Natal. With a foreword by Dr. J. B. Ciiristopiieuson, C.M.G., IM.D., F.R.C.P , 
F.R.C.S. Crown 8vo. Pp. 7-1 -f v, illustrated. 1025. London : John Bale, Sons and 
Danielsson Ltd. 7s. Gd. net. 

Tins little book is written mainly for the benefit of School Medical Officers and 
Educationists Avith a vicAV to draw'ing their attention to the extent of the disease 
in Natal, its method of spread, and the means Avhich should be adopted to control 
it. In the forervord Dr. Christopherson very rightly considers that the best Avays of 
dealing Avith the problem are : (1) hlass treatment by antimony tartrate in schools 
and villages ; and (2) Educational propaganda to check infection and re-infection. 

A brief reA'icAV of the history and nomenclature is folloAVed by a chapter on 
etiology. In this the Avriter points out that in Natal urinary schistosomiasis is the 
commonest form, and that quite an appreciable number of European school children 
are affected. A useful map of Natal and Zululand is supplied, shoAving that, though 
most of the infected areas are near the coast, there are some from 100 to 150 miles 
inland. The intermediary hosts in Natal are the snails Physopsis africana and 
Limncea natalensis. This chapter contains an excellent resume of present-day 
knoAA'ledge, together Avith several useful illustrations and diagrams. 

An aecoimt of the pathology and morbid anatomy is folloAved by paragraphs 
on immunity and incidence. The latter is perhaps one of the most useful sections 
in the book, for it contains a record of the Avriter’s inA'estigations, shoAving that in 
Durban, AAith 5000 male school children, 2*4 per cent Avere knoAvn to be infected, Avhile 
in some natiA'e schools in other tOAvns the infection Avas as high as 8 and 13 per cent. 

In the chapter on diagnosis the Avriter describes his method of examining the 
urine for ova, Avhich should be very helpful to practitioners. In suspected cases 
Avhere examination has proA'ed negatWe he points out that ova may sometimes be 
dislodged and found in the urine after the passage of a sound. 

The recommendations for the prcA'ention of the spread of the disease set forth 
in the section of prophylaxis are obAiously based on considerable local knoAvledge, 
and should be A'ery helpful to an M.O.H. in an infested district. 

The final chapter contains a revicAV of the treatment of bilharziasis in different 
parts of the AA'orld, but unfortunately does not include details of a scheme of treat- 
ment Avhich the general practitioner could easily grasp and carry out. The book 
concludes Avith a long list of references to all important Avork on the subject. 
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ATLAS OF 

PATHOLOGICAL ANATOMY 


INTRODUCTION 

HE study of Morbid Anatomy has of recent years been 
neglected and has been overshadowed by the advance of 
bacteriology. 

3 Iany surgeons arc of the opinion that this is to the 
disadvantage of the science and art of Surgery, and consider 
that, in the interests of i^ractical surgery, efforts should 
be made to stimulate the study of specimens obtained by operation or 
by autopsy. It is as a result of this feeling that the new Atl.vs of 
P.^THOLOG ic.vL Axato.my has originated, and it is hoped that many readers 
of the British Journal of Surgery will be gratified to find that the recent 
great advances hi illustrative processes have enabled the Publishers to 
provide for a much needed want. 

It is not to be supposed that any illustration, however good, can take 
the place of the actual handlmg and inspection of recent specimens, but it 
>s hoped that the study of t3qjical illustrations of disease will both stunulate 
and assist in such examinations. In recent y^ears it has been the custom to 
rely so much upon a report from a skilled microsco2iist that the information 
to be gained b\’^ a naked-ej^e inspection at the time of an operation has been 
often eomiiletely neglected. The facilities jirovided at most large hospitals 
and for many jirivate jiatients cannot, however, be always suf)plied in surgical 
practice, and it is essential that all ojierating surgeons should jiossess sufficient 
knowledge of morbid anatomy to form a responsible opinion in most cases, 
oad to act upon it. 

It is fortunate that the sujoply of suitable s^iecimens for illustration is 
Practically inexliaustible, and in the Hunterian iluseum of the Rojml College 
Surgeons alone there is enough material for illustrations for many years. 




whilst a vast supply is also to be found in the museums of the Medical Schools 
of London and the Provinces. 

In the Hunterian Museum immense changes have been made of recent 
years, and a great deal is owed to the late IMr. Shattock. Under his super- 
■\usion a section of General Pathology has been formed which it is believed 
is unequalled in the world, and, owing to a new design in the metal and glass 
cases, the specimens can now be inspected in a better way than ever before. 

It will be seen that the majority of the illustrations in the present 
fasciculus are taken from specimens in this collection, and it will be evident 
that it is not the intention of those who are responsible for the selection of 
subjects to depict only rare conditions or diseases. On the contrary, it is 
of much greater importance that typical examples of the well-recognized 
diseases should be depicted, for, if the Atlas is to be of practical utility to 
surgeons, it is certain that it will better serve its purpose by dealing with 
conditions likely to be encountered in general, surgical practice than by illus- 
trating diseases Avhieh are very unlikely to be met with. Finally, it is to be 
hoped that the Atlas -n'ill not only be interesting in itself, but that it will also 
induce its readers to visit the Hunterian and other museums and become 
acquainted with those specimens which are too numerous to be depicted 
in any publication. 


Anthony A. Boivlby. 



I. SARCOMA OF LONG BONES. 


S ARCOMA of bone is a malignant tumour composed of cells which, with 
their accompanying blood-vessels, present the general characters of 
embryonic connective tissue. 

Association with precedent injury is often claimed, but has rarely been 
established. Pre-existent bone disease appears to be conducive to the develop- 
ment of sarcoma in the case of osteitis deformans, and, among simple tumours 
of bone, chondroma has a definite tendency to undergo sarcomatous change 
usually after the lapse of many years. 

-While sarcoma may commence in anj' part of a long bone, it affects 
particularly the extremities, though it has but little tendency to invade the 
neighbouring joint, both articular cartilage and synovial membrane offering 
a definite resistance to its passage. The tibia, femur, and humerus are the 
bones most often affected, and it is at the more actively growing ends of 
these, i.e., at shoulder and knee, that sarcoma is chiefly found. 

The tumour may arise either from the periosteum — periosteal sarcoma- — 
or mthin the bone — central or endosteal sarcoma. Of the two situations 


the periosteal is by far the more common, but in many specimens the extent 
of the growth mthin and without the bone renders accurate determination 
of its site of origin impossible. 

Periosteal sarcoma may arise from either the deep or superficial aspect 
of the periosteum. In the former case, which is the more common, it gi’ows 


round the circumference of the bone between the periosteum and the outer 
surface of the compact layer, so that a layer of tumour substance, in which 
two or three faint concentric lines of new bone may be formed, occupies the 
space between the two. These concentric rings of new subperiosteal bone 
may be seen both in transverse sections through the tumour and in X-ray 
photographs, and serve to establish the point of origin of the growth in 
relation to the periosteum. Apart from this layer no distinction can be 
dra^^n between tumours which arise from the deep and superficial aspect 
of the periosteum. In both the sarcoma tends to spread round the bone 
to a greater extent than along its axis until a ring of growth is formed the 
ee ge of which rises abruptly from the surface of the shaft. This ring is 
01 y completed comparatively late in the history of the case, and for a 
considerable time the continuit)’’ of the shaft can be traced into and along 
a giw e in the tumour diametrically opposite to the point of origin. 

_ le surface of a periosteal sarcoma is lobulated, partly owing to irregularity 
^ oro\rth and partly because tendons and fibrous intermuscular septa offer 
area er resistance to destruction than do the fleshy parts of muscles, and 
rou*^ come to occupj’^ gi-ooves on the sm-face of the tumour. The sur- 
to-tl^^" destroyed and replaced, and, while they are adherent 

quiokfr sarcoma because infiltrated by it, infiltration is so 

betwpL ^ complete replacement that the line of demarcation 

mour and muscle is afivays well defined. 



Erosion of the bone proceeds simultaneously with invasion of the soft 
parts, but at a slower rate commensurate with the greater density of the 
tissue involved. When the compact layer has been penetrated the tumour 
spreads along the medullary cavity and may extend as far as or beyond the 
external limits of the growth. The bone may be so weakened that spontaneous 
fracture occurs. 

A section through a periosteal sarcoma in which intercellular substance 
is formed in sufficient quantity shows that growth occurs along radiating 
lines at right angles to the surface of the bone, and in eases where the inter- 
cellular substance undergoes calcification or ossification these radiating lines 
constitute a prominent feature in a skiagram. 

Central sarcoma by its centrifugal growth erodes the inner surface of the 
compact bone. The stimulus provided by the presence of the tumour and 
by the inability of the weakened bone to withstand mechanical strain evokes 
a compensatory deposition of new subperiosteal bone — the phenomenon 
known as ‘expansion’. The intensity of the stimulus to expansion decreases 
gradually beyond the edge of the tumour, and the swelling therefore rises 
gradually from the normal surface of the shaft, in contrast with the abrupt 
edge of a periosteal growth. As the destructive force of the sarcoma is 
greater than the rei^arative power of the periosteum, the bone surrounding 
the growth becomes progressively thinned and ultimately perforated. The 
further development of the tumour then resembles that of a periosteal sar- 
coma. A central sarcoma may extend in the medullary cavity considerably 
beyond the limits of the expanded portion of the bone. 

The term ‘iDarosteal’ is applied to a sarcoma which, while sufficiently 
close to a bone to affect its structure, does not certainly arise from the 
periosteum. 

Sarcoma of bone, whether of central or periosteal origin, is classified 
according to the shape of its constituent cells into round-cell, spindle-cell, 
or mixed-cell sarcoma, and, according to their arrangement, as plexiform, 
endothelial, and peri-angeial sarcoma. According to the nature and 
arrangement of the stroma or of the intercellular substance produced by the 
activity of the tumour cells, it is classified as lympho-, myxo-, fibre-, chondro-, 
or osteo-sarcoma. 

In all cases the blood-vessels are embryonic in character, with walls 
formed often of a single layer of endothelium which may be indistinguishable 
from the cells of the tumour. 

The cellular types of sarcoma, whether round-, spindle-, or mixed-celled, 
present no characters by which the shape of their constituent cells can be 
determined on naked-eye inspection, and their appearance depends largely 
on the degree to which degenerative changes have occurred. They are 
usually soft and of a white or pink colour at the growing edge, which is 
clearly marked off from the surrounding tissues, except in the case of the 
maiTow, which it may resemble closely in appearance. The edge is often 
surrounded by an incomplete fibrous capsule which is firmly incorporated 
both with the surface of the tumour and with the surrounding structures. 

When stroma or intercellular substance is formed in sufficient quantity, 
the nature of the tumour is readily appreciable to naked-eye examination of 



a transverse or longitiulinal section. Tlic quantity fonncci of fibrous tissue, 
cartilaire, or bone, varies from an amount which gives a definite naked-eye 
or radfographic character to tlie tumour down to one so small as to be appre- 
ciable only to microscopic investigation. In central libro-sareoma the arrange- 
ment of the fibrous tissue closely resembles that of a siinide fibroma. In 
periosteal fibro-sarcoma the fibrous tissue is commonly arranged in radiating 
lines extending out from the surface of the bone towards the periphery of 
the giwrth. Abundance of fibrous tissue in a sarcoma is usually associated 
with a relatively low grade of malignancy, whereas in the ossifying variety 
of sarcoma no such association between structure and destructive power 
obtains. 

In chondro-sarcoma the cartilage may take the form of scattered Islands 
lying in an undifferentiated groundwork of cellular sarcoma, or may lorm the 
main bulk of the tumour, which is then only distinguishable from a simple 
chondroma by microscopic examination or by the clinical course of the case. 
The formation of cartilage and bone frequently proceeds side by side, the 
cartilage becoming calcified and undergoing transformation into bone of 
normal histological appearance. In other eases the intercellular substance in 
wliieh the tumour cells are embedded becomes calcified without the production 
of regular canalicular sj^stems. To such tissue the term ‘osteoid’ has been 
applied. 


The most common form of sarcoma is the spindle-ccllcd periosteal growth 
in which both cartilage and bone are formed. The bone is usually laid down 
in lines radiating from the periosteal surface into the tumour between the 
eohunns of cells of which the growth is composed. In quantity it is sufficient 
to impart the charaeter of bony hardness and to be readily ap]jreciable on 
X-ray examination or to naked-eye inspection of a transr-ersc or longitudinal 
section. In the maeerated specimen it is often so abundant as to form a 
complete skeleton of the tumour. 


The secondary deposits from the more elaborately' constituted varieties 
of sarcoma may' re]reat the structure of the primary' growth, but have, in 
general, a tendency' to revert to simpler cellular ty'pes. 

The microscopic structure of sarcoma of long bones is similar in essentials 
to that of sarcoma occurring elsewhere. Round-cell sarcoma is composed 
0 small round cells of uniform size and shape, bearing a general resemblance 
0 the small mononuclear cells of the blood, with a small quantity of homo- 
aeneous intercellular substance between them. In spindle-ceU sarcoma the 
ee ^ and their nuclei are elongated and arranged in irregularly' branching 
on es running in various directions, so that in any' one microscopic field 
some appear in longitudinal, others in transverse, section. In both round- 
sarcoma multi-nucleated giant cells tend to appear, scattered 
saiv' groups throughout the section. The term mixed-cell 

eells°”'"^ applied to any sarcoma the size and shape of whose constituent 

or s sufficiently' homogeneous to allow of inclusion among the round- 

ofthe'n^ T^^ variety. Reference has already' been made to the character 
cniin« I.- to the formation of more higldy' elaborated ty'pes of 

connecuve tissue in sarcomata. 

le naked-eye and microscopic aprpearances of sarcomata on section are 
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often modified by haemorrhage occurring into their substance, though the 
frequencj'^ with which this occurs is exaggerated in tlie case of museum 
specimens removed by amputation, owing to mechanical injury sustained 
during the operation. Aseptic necrosis is frequent in the older parts of 
tumours, and inflammation and oedema are occasional causes of variation 
from the original appearance of the growth. 

Among the varieties of degeneration which modify the structure of 
sarcoma, mucinoid, fatty, and calcareous are the chief. Cyst formation is a 
frequent sequel of haemorrhage or degenerative change. 

Metastasis from a primary sarcoma of bone takes place mainly through 
the blood-stream, and the seeondaiy growths usuallj'^ appear first in the 
lungs and in the bones of the skull. As a rule they repeat the structure of 
the primary growth, but may, in the case of the more complex forms, revert 
to the primitive cellular tj'^pe from which they were derived. Entrance to 
the circulation is facilitated by the free circulation of blood through the 
vascular spaces of the tumour, less commonly bj"^ direct growth of the sarcoma 
into the lumen of a large vein. In addition to metastasis by the blood- 
stream, secondar}'^ deposits develop from cells carried by the lymphatics to 
the regional lymph-glands. The same repetition of the original structure of 
the primary growth is seen. 




OSTEO-SARCOMA OF FEMUR. 

A sagittal section of the lower half of a femur, macerated. 

lower part of the shaft is surrounded by a fusiform mass of bone, 
skeleton of a sarcoma. The medullary cavity is filled 
opposite to and slightly above the external growth. Near 
specimen a hemispherical mass of bone in the medullarj' 
niarks the site of a detached portion of the tumour. 


R.C.S. 


1646.1 


PERIOSTEAL OSTEO-CHONDRO-SARCOMA OF ULXA. 


A vertical section of the upper half of an nlna with portions of the radius 
and lower end of the humerus removed by amputation. 

The upper end of the ulna is surrounded by a iDcriosteal sarcoma which 
has invaded the cancellous tissue. The cut surface of the tumour is marked 
by parallel lines of calcified substance arranged, for the most part, at right 
angles to the bone. Jhmicrian Museum, It.C.S. iGGl.l 

Microscopic Structure. — The tumour is a round-celled sarcoma, in 
which small islands of cartilage and more extensive areas of osteoid tissue 
occur ; here and there the calcified material has the appearance of true bone. 

Clixicjlu History. — The patient ivas a man, aged 24, in whom the 
tumour had grown slowly for two years. He recovered after aminitation. 




PERIOSTEAI. OSTEOID-CHONDRO- SARCOMA OF TIBIA. 


A sagittal section of the upjiei- two-thirds of a right leg. 

Projecting from the front of the tibia, immediately below the insertion 
of the ligamentum patella?, there is a hemispherical subperiosteal tumour 
7-5 cm. in vertical diameter. The bone behind is only superficially involved. 
The tumour contains a conspicuous amount of cartilage, as well as fine pale 
yellow lines indicative of decalcification. Hunterian Museum, R.C.S. IG.56.1 
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Microscopic Structure. — The tumour is a chondro-sarcoma in which 
osteoid tissue is in process of formation, i.c., tissue produced by the calcifica- 
tion of the intercellular substance in which the tumour cells are embedded, 
without formation of canalicular systems. 

Clinical History.- The limb was removed from a girl, aged 13, who 
had received a blow on the right leg nine months previously. Swelling 
occurred a month later and increased rajiidly. The tumour was incise 
three months before amputation on the supposition that it was a tuberculous 




CHONDRO-SARCOMA OF FEMUR, ASSOCIATED WITH 
OSTEITIS DEFORMANS. 


A sagittal section of the lower half of a right femur. 

A choudro-sarcomatous tumour has grown round the lower end of the 
femur, which is enlarged and bent forwards in consequence of osteitis deformans. 
The bone is extensivel}’’ destroj'ed bj’’ the new growth, whicli has invaded the 
medulla and is running for some distance up the centre of the shaft. The 
greater part of the articular cartilage is not affected. 

Hunterian Museum, R.C.S. 1870.1 

Cli.n’ical History. — The patient was a kyphotic woman, aged 67, who, 
in December, 1910, was admitted to hospital, where her thigh was amputated. 
She had felt shooting pains in the left leg for ten years, and found that 
the skin was tliickened. Six months later pain was felt in the right leg. 
Both legs and thighs subsequently became bent and she thought her head 
was growing larger. The pain in head and limbs was continuous and norse 
at night. 

A painful swelling, which increased in size, appeared round the right knee 
fn'e months before admission to hospital. 




PAROSTEAL PLEXIFORM SARCOMA OF TIBIA. 

A longitudinal section of the upper half of a tibia, with the soft parts 
on the front and inner aspect. 

Lying over the anterior surface of the shaft of the bone and half 
embedded in it, is an oval tumour 7-5 cm. in its chief vertical diameter. 
The suprajacent skin is not invaded, nor is the osseous tissue beneath the 
growth. The irregularity on the posterior aspect of the bone is due to a 
fracture which followed a local operation. JlunUrian Museum, li.C.S. 1677.1 
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Microscopic Structure. — The neoplasm consists of a plexus of branch- 
ing cell columns separated by well-defined septa of fibrous tissue. The 
groups of cells vary much in size ; some are quite narrow and of considerable 
length ; others are more voluminous and their component cells, which are 
spindle-shaped, are disposed in intersecting bundles as in a spindle-cclled 
sarcoma. The growth may be regarded as a plexiform sarcoma. 

Clinical History. — From a man who, in 1865, when a boy, was 
severely kicked on the shin of the right leg. At or near the spot there 
formed a lump which slowly gi’ew, and hurt after much walking. In 1877 
the part was again severely struck and became more tender. The mass then 
seemed to lie between the skin and the bone ; but in the beginning of 1880 
a swelling like hard bone appeared beneath it. In June, 1883, a tumour, 
which was embedded in the bone, was excised. In October the patient fell 
and broke the leg near the seat of the operation. Soon afterwards recurrence 
occurred in the lower part of the scar, and the growth was removed for 
the second time in February, 188-1. It recurred in January, 1885, and the 
following year amputation was performed. 
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OSTEOID-CHONDRO-SARCOiMA OF FEMUR. 


A coronal section of the lower half of a femur. 

The shaft and lower extremity are surrounded and inr'aded for a distance 
of l-i cm. by a dense, white sarcoma. The periosteal portion of the tumour 
has a nodular surface and is traversed white lines of calcified material 
which project outwards at right angles to the bone. Immediately above the 
inner condyle it consists largely of hyaline cartilage. The endosteal part 
of the tumour has replaced completelj'^ the cancellous tissue and medulla of 
a corresponding part of the bone. The compact cortex of the shaft has been 
eroded on its medullary aspect to half the normal thickness. 

JluntcrUui Museum , J {. C . S . 1G54.1 
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jMicroscopic Structure. — Spindle-celled sarcoma with cartilage forma- 
tion. The cartilage is extensively calcified. 

Clinical History. — The patient was a ivoman, aged 25, u'ho had com- 
plained of dull pain about the right knee-joint for three months, and had 
been treated for s 3 '’novitis. There was no histoiy of injury. The knee-joint 
contained a small quantity of fluid. Its movements were normal. Tliere 
was no evidence of disease in the inguinal glands, abdomen, or thorax. In 
March, 1909, after a piece of growth had been removed for examination and 
found to be sarcomatous, the limb was amputated at the hip-joint. The 
patient remained free from local recurrence, but signs of secondary growth 
appeared in the lungs in February, 1910. A post-mortem examination was 
not obtained. 




CENTRAL ROUND-CELLED SARCOMA OF FEiMUR. 

A sagittal section of the lowei* end of a femur enlarged for a distance of 
11-5 cm. by the growth of a central tumour, the irregular patches of opacity 
in which are due to necrosis. 

The upper limit of the pale semi-translucent growth, is well defined ; it 
lies in immediate contact with the cancellous tissue, and is devoid of any 
kind of capsule. The articular cartilage is intact, although over the trochlea 
the neoplasm is almost in contact with its deep surface. 

Ilunlerian Museum, li.C.S. 1570.2 

Microscopic Structure. — Round-celled sarcoma. 

Clinical History. —From a ivoman who fell on her knee three months 
before and had lost two stone in weight since the accident. On examination 
there was effusion into the joint, ivith a diffuse swelling of the lower end 
of the femur ; the lymphatic glands were not involved. Amputation was 
performed in 1919. In October, 1924, metastases were present in the lower 
jaw and frontal bone. 
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CENTRAL MIXED-CELLED SARCOMA (ROUND, SPINDLE, AND 

GIANT) OF FEIMUR. 


A coronal section of a knee-joint. 

The lower end of the femur has been destroyed by a large spheroidal 
tumour, into which haemorrhage has taken place. The swelling projects 
chiefly from the inner aspect. Both condyles are in large part destroyed, 
but retain most of their articular cartilage intact. Between them the growth 
has commenced to involve the crucial ligaments. To the naked eye the 
substance of the tumour is almost structureless owing to degeneration. 

Iluiilerian Museum, R.C.S. 3G18.1 
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Microscopic Structure. — The more solid portions of the growth project- 
ing from the inner side consist of pure spindle-celled sarcomatous tissue ; in 
other parts the spindle cells are a little elongated, and there occur areas in 
which the cells are round ; multinucleated giant-cells are scattered through 
the growth. 

Clinical History. — The parts were removed by amputation from a 
man, aged 23, who had received an injury to the right knee four months 
previously ; he was off work one day only. Two months later a painful 
enlargement was observed on the inner side of the joint ; this inereased 
rapidly, and was especially painful at night. X-ray examination showed 
displacement backwards of the tibia. The femoral glands were not involved. 

191-1. 





CENTRAL FIBRO-SARCOJIA OF FEMUR. 


A vertical section of the lower end of a femur. For a distance of 11 cm. 
the bone has been completely destroyed by the gi-owth of a central tiunour 
com^Dosed largely of dense fibrous tissue. The articular cartilage remains 
intact. 

Posteriorly the growth is not only circumscribed but invested with a 
stout cohering capsule, probably derived from the periosteum ; superiorly 
and anteriorty this is wanting, the neoplasm l}dng in direct contact with the 
medulla of the shaft and with the fat over the front of the swelling. To 
the naked eye the tumour consists of interlacing bands of white fibrous 
tissue, which in the lower part are undergouig mucinoid degeneration, and 
centrally have been completely desti’oyed, with the resulting formation of 
an ill-defined cavity filled with mucus. llunierian Museum, R.C.S. 1629.2 



Microscopic Structure. — ^Fibro-sarcoma. 

Ci.iNiCAL History. — From a patient, aged 23, who^complained of occa- 
sional pain for one year and swelling of the lower end of the femur for about 
six months. AVhen seen in September, 1919, there was a firm fusiform 
swelling on the antero-external aspect of the lower end of the right femur. 
Portions of the periphery and centre of the tumour were removed for micro- 
scopical examination, and were thought to consist of dense fibrous tissue, 
with no evidence of malignancy. 

On Sept. 25, 1919, the tumour was enucleated through an incision on 
the inner side of the thigh. It appeared to be completely surrounded by a 
dense, fibrous capsule, and extended upwards into the shaft of the femur, 
and doumwards into the cancellous tissue of the condyles. Although toug , 
the tumour was enucleated without much difficulty, leaving a shell o t e 
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bone anteriorly, the whole of the posterior part of the lower third of the shaft 
being destroyed. Recovery was uneventful, and the patient was soon able 
to walk with a caliper splint. 

Skiagrams taken in May, 1920, showed no evidence of recurrence. 
Others taken in September, 1920, however, disclosed an upward spread of the 
disease, although there was no external evidence of it. In March, 1921, 
there were definite clinical and radiographic signs of recurrence ; the lower 
end of the femur was thickened, the knee slightly flexed, and the joint 
contained fluid. 

Amputation u'as carried out through the middle of the thigh, March 21. 
1921. 





CENTRAL CHONDRO-SARCOMA OF HUMERUS, continued. 

A vertical section of the upper half of a left humei’us. 

The greater part of the upper extremity of the bone and the adjoining 
portion of the medullary cavit 3 '' of the shaft are occupied by a white growth 
which has expanded tlie head and neck. Its surface is marked by many 
small cj^sts which have resulted from local softening. At the surgical neck 
is a fracture which was produced by tire operation. 

Hunterian Museum, It.C.S. 1639.5 



Microscopic Structure. — Chondrifying spindle-cell sarcoma. 

Clinical History. — The patient was a man, aged 4S, whose left shoulder 
first became painful in Januaiy, 1919. By April the pain had so increased 
in severity as to prevent sleep and had extended down the arm. At that 
time the deltoid was wasted, the head of the humerus was enlarged, and 
movement at the shoulder-joint was both painful and limited. The limb was 
removed by interscapulo-thoracic amputation in June, 1919. He remained 
free from symptoms until October, 1921, ivhen he spat blood for four days. 
After this he was quite well until June, 1923, when a lump appeared on 
the right side of the forehead. It was explored and found to be a secondary 
growth eroding the frontal bone. This tumour was still the only recognized 
metastasis in October, 1924, and, apart from headache, the patient had 
retained good health. 






OSTEOID-CHONDRO-SARCOMA OF TIBIA 

(METASTASIS IN SYNOVIAL MEMBRANE 01' KNEE-JOINT AND IN FEMUR). 

A vertical section of a left knee-joint. The upper end of the tibia is 
largely replaced and partially surrounded by a growth which is clearly 
differentiated from the surrounding tissues. The bone is not expanded and 
the articular cartilage is intact, though the tumour is in contact with its 
deep surface. The compact layer of the posterior surface of the tibia has 
been eroded by the growth a short distance below the joint, so that the parts 
within and without the bone are here continuous. The popliteus muscle 
has been replaced by the backward extension of the tumour, which presents 
a lobulated surface towards the popliteal vessels. 

The sarcoma is of an opaque, yellowish- white colour with a central mass 
of hyaline cartilage, and presents various stages of calcification. 

There is a similar but much smaller growth in the cancellous tissue of 
the lower end of the femur. From the synovial membrane immediately 
below the patella projects a plano-convex pendulous body which has the 
same structure, both macroscopic and microscoijic, as the tumours referred 
to, and represents a local metastasis in one of the synovial fringes. A second 
pendulous body with irrecisely similar characters projects from the back of 
the joint against the condyle of the femur. llinUerian Museum, B.C.S. 2002.1 

Microscopic Structure. — The central portion has the typical ap2iearance 
of hyaline cartilage, the cells being sjiherical, of large size, and widely separated 
by tracts of hyaline matrix in which no calcification has occurred. For some 
distance around this the tissue within the bone is densely and uniformly 
calcified. The subjjeriosteal extension shows areas of true cartilage which 
merge into and mingle with areas of sarcomatous tissue. 

Clinical History. — The limb was amjiutated from a lady, aged 74. In 
the spring of 1899 she noticed that the left knee was gradually swelling. The 
enlargement was accomiianied by jiain, especially on movement and at night, 
and osteo-arthritis had been diagnosed in the first instance. The swelling 
continued to increase, and in October, 1899, was recognized as sarcomatous. 
The operation was successful. 

(S. G. Shattock, Trans. Pathol. Soc., 1901, ii, 275.) 





SUBPERIOSTEAL LYilPHO-SARCOMA OF TIBIA. 


A transverse seetion of the right leg. 

The tibia is enlarged by a tumour which has grown round the whole 
circumference between the periosteum and the surface of the shaft, and in 
this situation presents faint concentric rings of newly-formed bone. The 
growth has eroded the periphery of the shaft but has not invaded the 
medullary cavity. From the anterior, lateral, and posterior aspects of the 
bone the tumour projects into the surrounding muscles. It is of an opaque 
white colour, lobulated on the surface, and clearly differentiated from the 
normal muscle which remains. Hunterian Museum, R.C.S. 1581.1 

Microscopic Structure. — Lympho-sarcoma. 

Clixical History. — The patient was a boy, aged 11 years, in whom a 
painful and tender swelling of the right leg had been growing for one year. 
On examination, the upper third of the shaft of the tibia was thickened over 
its inner surface. From its outer aspect an elastic, lobulated tumour pro- 
jected into the soft parts of the leg. The superficial veins were dilated. 
The inguinal glands were not enlarged. Supracondylar amputation ivas 
performed in November, 1919. 





Hunterian Museum, R.C.S. 1581.1 








CIIONDRO-MYXO-SARCOMA OF FEMUR 



H.sterun Museum, r.c.s. 
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CHONDRO-MYXO-SARCOMA OF FEMUR, continued. 


A sagittal section of the lowei- end of the right femur, with the patella 
and some of the soft parts. 

The cancellous bone of the lower end of the femur has been replaced by 
a lobulated tumour which consists largely, though not entirely, of hyaline 
cartilage. The growth has perforated the compact bone at three points, 

from which it projects forwards into the knee-joint, backwards into the 

popliteal space, and do^vnwards along the crucial ligaments. 

HutUerian Museum, R.C.S. 1G30.1 

Microscopic Structure. — Some parts of the tumour have the appear- 
ance of a simple myxo-chondroma. In other jiarts the cells are abundant, 
with little or no intercellular substance, and the tumour has the characters 
of a sarcoma. (See p. 33.) 

Clinical History. — The patient was a woman, aged 30, whose right 
thigh was amputated in ISOt- for a swelling at the knee of three months’ 
duration. Before operation the tumour was regarded as a cystic giant-celled 

sarcoma. For the previous ten months she had been treated by massage for 

general weakness of the right lower limb, but no lump was noticed during 
this time. 

The patient remained well for four years, and then died of a sarcoma of 
the brain. 










11. SIMPLE TUMOURS OF BONE. 

The varieties of simple tumour speciall}'^ conneeted with bone are chondroma, 
osteoma, and myeloma, representing respectively cartilage, bone, and marrow! 
Fibroma occurs almost exclusivel}'^ in the jaws. In addition to these, any 
kind of simple tumour of connective-tissue origin may occasional!}'' grow in 
relation to a bone. 

Chondroma. — A chondroma is an encapsuled tumour composed of 
hyaline cartilage. Where a definite origin can be traced, this is always from 
epiphysial — never from articular — cartilage. The tumour may arise from 
any bone, and tends to grow outwards from the surface rather than within 
its substance. The majority of cartilaginous tumours which spring from 
long bones ossify as they grow, and this variet}' will be described under the 
heading Osteojca (p. 37). 

Chondromata which remain wholly or mainly cartilaginous throughout 
their life-history may occur as single or multiple tumours, but, while the 
single variety may be found in connection with several parts of the skeleton, 
the multiple tyjDe affects almost exclusively the long bones of the hand and 
the foot. 

The single chondroma of long bones commences in the neighbourhood 
of an epii)hysial cartilage, to which, or to a sequestrated fragment of which, 
its origin is commonly attributed. It grows both within and without the 
bone to which it is attached, but chiefly tends to spread outwards from the 
periosteal surface, and only in rare cases causes appreciable expansion of the 
shaft. In time it may completely encircle the bone, and, since it is active 
in growth and productive of but trivial symjjtoms, it may form a swelling of 
striking size in individuals to whom the mere presence of an unexplained 
lump is not an incentive to seek treatment. 

The surface of the tmnour is notably lobulated, its consistence is elastic, 
and its appearance on section is that of lobules of translucent cartilage bound 
together by a framework of fibrous tissue. This appearance is frequently 
modified by the presence of opaque white areas of calcification and by cysts 
caused through myxomatous changes in the cartilage. 

A single chondroma of similar character may also grow from the bony 
wall of the thorax or pelvis. When gi’owing from a rib its projection into 
the cavity of the chest or abdomen is usually much greater than the surface 
prominence would suggest. 

Chondromata are not uncommon in the metacarpals and in the phalanges 
of the fingers, and occasionally occur in the corresponding bones of the foot. 
They are usually multiple, and, when multiple, are always central in position, 
so that they expand the bones in which they grow. As in the case of the 
larger long bones, they arise from the region of the epiphysial cartilage, and 
are therefore found near the heads of the metacarpals and the bases of the 
phalanges. Great distortion of the skeleton of the hand may result from 



their growth. Calcification is the only structural change which occurs in 
these tumours. 

From a consideration of clinical historic.s it would appear probable that 
the single chondroma of long bones has a slight, but definite, tciulenes’ to 
sarcomatous change in the course of years. In this connection it may be 
recalled that the distinction between a sinij)le chondroma and a sarcoma 
which produces cartilage in bulk can only be established by precise microscopie 
examination of the tissue which separates the cartilaginous masses. 

Osteoma. — An osteoma is a non-malignant tumour composed ot bone. 
Both cancellous and compact \-aricties occur. 

Cancellous Osteoma . — This tumour is also known as a spongy or pedun- 
culated exostosis in reference to its structure and shape, or as an ossifying 
chondroma in respect of its mode of origin. It affects chiefly the long bones 
of the limbs, and arises during youth in the immediate neighbourhood of an 
epiphysial cartilage. As growth proceeds, the attachment of an osteoma is 
displaced progressively towards the centre of the shaft, its distance from the 
epiphysial line representing the amount of new bone added to the diaphysis 
since the first appearance of the tumour. The most common sites arc those 
at which the most active growth occurs, and the cancellous osteoma is there- 
fore most often found in the region of the knee, shoulder, or wrist. The habit 
of gronth of a spongy e.xostosis is in agreement with its origin from a seques- 
trated fragment of epiphysial cartilage in that increase in size of the tumour 
ceases rvitli, or in many cases before, junction of the epiphysis with the shaft. 

-F cancellous osteoma is a .pedunculated tumour rvith a bulbous extremity 
which may, in some cases, retain the nodular surface characteristic of chon- 
dromata in general. The stalk slopes gradually down to the surface of the 
one on the side of the epiphysis and rises abruptly from it on the side facing 

e shaft. On section the tumour is composed- of cancellous tissue, contin- 
uous With that of the bone from which it arises, surrounded by a comiract 
a\er and covered with a fibrous capside continuous with the periosteum. 

ere is usually an adventitious bursa between the tumour and the surrounding 
soft parts. " 


hv r period of actir-e growth an ossifying chondroma has a cap of 

me cartilage, which represents the epiphysial line from which it is derived, 
the^d^^ uases a zone of calcification can be recognized with the naked eye in 
larmrs of this cartilage, representing the intermediate stage in the 
transformation of cartilage into bone! 

scales ^0^11!°^^^ osteomata when growing in connection with the epiphysial 
diiciiKT ^ scapula or iliac crest may reach a considerable size inthout pro- 
aspect subungual exostosis, whieh grows from the dorsal 

instance of ^ phalanx of the great toe and displaces the nail, is an 

almost the ^ exostosis which may cause considerable disability. It is 
parts. - ' ariety which is liable to ulcerate through the overl}Tng soft 


p 

an hereditarv multiple, but seldom occur in large numbers unless 

growth in the ^ present. In this case widespread ii-regularity^ of 

(Compact hvsial cartilages may produce deformity of the extremities. 

eoina. The compact o.steoma, or ivor}- exostosis, is composed 



of dense bone, and arises as a sessile tumour in situations remote from 
cartilage. It is most commonly found on the membrane bones of the cranial 
vault or on the walls of cavities connected with them, such as the orbit or 
frontal sinus. It is a slowly-growing tumour, but may in time reach a 
considerable size and project within the cranial cavity as well as from the 
external surface of the skull. 

Fibrowa. — Fibrous tumours of bone occur in the jaw and in the naso- 
pharynx. In the jaw they may arise from the surface or within the substance 
of the bone. The common fibroma of the jaw — fibi’ous epulis — is a simple 
tumour of firm consistence and pink colour which grows from the gum in 
the neighbourhood of a tooth and seldom reaches any considerable size. It 
arises either from the periosteum of the alveolus or from the periodontal 
membrane, and in the latter case may remain attached to the tooth on extrac- 
tion. Less commonly a fibroma is situated in the centre of the jaw and, by 
its growth, causes expansion of the bone. Central fibroma of the jaw shows 
no tendencj'^ to limitation of size. 

Fibroma of the nasopharynx is a rare tumour, affecting chiefly young 
adult males. It arises in the periosteum of the basi-cranial axis immediately 
behind the choanse, and projects forwards into the nose and downwards into 
the nasoiihaiynx. The tumour is of very active growth and has a strong 
tendency to local recurrence after removal, but does not form metastases. 

Myelojia. — Myeloma is a simple tumour which in the type and aiTange- 
ment of its component cells bears a general resemblance to red marrow. 

In conformity with its structure myeloma occurs almost exclusively in 
cancellous bone, either in the extremities of long bones or in the jaws. In 
the limbs myeloma is most common at the sites of active growth — that is, 
in the tibia and femur at the knee, in the humerus at the shoulder, and in 
the radius at the wrist — its favourite situation being the upper extremity of 
the tibia. 

The tumour first appears in the interior of the articidar extremity, 
though not necessarily in its exact centre, and irroduces expansion of the 
bone. Articular cartilage offers an almost absolute barrier to its passage, so 
that, however great the distortion of the extremity of the bone, the joint is 
never invaded by the tumour. 

The rate of destruction of bone b}'^ a myeloma is always greater than the 
rate at which compensatory new bone is laid down by the overlying peri- 
osteum. Hence expansion is accompanied by gradual thinning of the bony 
shell until a point is reached at which the tumour comes to the surface and 
appears as a soft spot be5mnd the level of the otherwise bony-hard swelling. 
During the stage immediately preceding perforation, the enveloping bone 
may be so thin as to give the ph3^sical sign of egg-shell crackling. It is not 
usual for a myeloma to form a swelling of any considerable size bejmnd the 
limits of the bone in which it originates, but should this occur, the tumour 
displaces the soft parts by which it is surrounded. It has no power of 
forming secondary growths in distant parts. A myeloma of a long bone 
is so vascular as commonly to fiulsate when it pierces its bony shell and 
occasionally to cause embarrassment during removal. 

On section, the tumour is of a dark-red colour, soft, and rather friable. 



The cut surface is seldom homogeneous throughout, but is altered by the 
hsmorrhages which regularly occur into its substance. Occasional white 
patches of tumour may be seen, and very rarely the whole myeloma may be 
white. The effused blood may permeate the intcreellnlar spaces of the 
growth and be recognizable to the naked eye only by the colour \vhich it 
imparts, or it may displace portions of the tumour and remain in a fluid 
state to form cysts surrounded and separated from one another by walls of 
fibrous or unaltered tumour substance. Bleeding may even be so constant 
a factor in the evolution of a myeloma that the tumour itself is represented 
only by a thin layer lining a cavity in the bone which otherwise is filled with 
fluid blood — the ‘blood-cyst’ of bone. Cysts may also be formed by degener- 
ation in the substance of the tumour. 

The junction of a myeloma with the bone in which it grows is well-defined 
and is often marked by an imperfect fibrous capsule through which project 
small nodules of the tumour. The latter indent the surrounding bone and 
produce a characteristic pitted appearance seen when the cavity' is viewed 
from within. 


The microscopic structure of myeloma is constant throughout all parts 
of the tumour. The characteristic feature is the uniform distribution through- 
out every field of large multinucleated cells of regular, round, or oval shape. 
Each contains from 10 to 20 nuclei, arranged irregularly', or massed towards 
the centre. The stroma in which the giant cells arc embedded consists of small 
oval- or spindle-shaped cells, among which is a variable quantity' of fibrous 
tissue. The blood-vessels are numerous and thin-walled. 

Myeloma of the jaws is more conunon in the mandible than in the maxilla, 
t commences in the cancellous tissue at the base of the alveolus and extends 


up towards the mouth, where it forms a soft, red tumour beneath the gum. 
- s the gimvtli increases in size the overhung mucous membrane becomes 
u cerated. the my'eloma is extending towards the mouth it is also 

penetrating the body of the jaw, which becomes expanded by' its growth. In 
■ ^ characteristic form, when fully developed, a my'eloma of the mandible 
0 umb-bell shape, the expanded portion of jaw being joined to the ulcer- 

c ^ tumour in the mouth by' a narrow neck which occupies the alveolar 
socket of a tooth. 


radi t" there is usually a fibrous centre from which fibrous strands 

coloured'^ periphery. Between them is the soft, plum- 

t; tK stance of the tumom-. The microscopic appearance is the same 
that of smnlar tumours of the long bones. 

pink in occurs as a small, lobulated, encapsuled tumour. 

Its from a tendon sheath, most commonly that of a fimjer. 

^'"'^ture ,s similar to that of myeloma of bone. 



CHONDROMA OF TOE. 

A vertical section of the head of a first metatarsal bone with the toe. 

A chondroma has grown from the terminal phalanx and projects forwards 
and upwards, replacing the whole of the toe with the exception of the base 
of the proximal phalanx. The tumour is lobulated and is traversed by fine 
strands of vascular connective tissue. Points of calcification are scattered 
over the cut surface. ' Ilunlerian Museum , li . C . S . 1341.1 

Microscopic Structure. — The tumour consists of hyaline cartilage. 

Clinic.4.l History. — The patient was a man, aged 53, upon whose great 
toe a brick had fallen from a truck with such force as to cut the boot. The 
toe was amputated three years afterwards. Two months before the operation 
a sequestrum came away from the under side. 




CHONDROMA OF HUMERUS. 

The inner half of a left humerus. 

The greater part of the medullary canal is occupied by a chondroma 
which has slightly expanded the shaft. A short distance below the middle 
of the anterior surface the tumour has peiTorated the compact bone and has 
formed a hemispherical swelling beneath the periosteum. 

The medullary portion of the tumour contains scattered foci of bone. 
The external portion is cystic from degeneration. 

Hunterian IMuseum, R.C.S. 1354.1 

MicnoscoPLC Structure. — My.xo-chondroma. 

CLixic.r.L History. — The patient was a woman, aged 54, who had noticed 
a swelling of the arm for twelve months. The arm was successfully removed 
by amputation at the shoulder-joint. 









CHONDROMA OF HUMERUS. 

A longitudinal section of an arm to the inner side of the humerus. 

At the upper end of the specimen is the head of the humerus. From 
the lower end irrojects the stump of the forearm. The greater part of the 
cut surface is occupied by a chondroma, which measures 9 by 12 in. in diameter 
and surrounds the whole length of the bone except at the articular ends. 

The surface of the chondroma is lobulated and surrounded by a fibrous 
capsule. Its substance is composed of translucent, hyaline cartilage in which 
are white areas of calcification and a few points of ossification. The cavities 
in the tumour were filled with a watery, mucinoid fluid, the product of degener- 
ation in the cartilage. Hwilerian Museum, R.C.S. 1342.2 

Clinical History. — The patient was a man, aged 46, who had noticed 
a painful swelling of the right arm for eight months. During the two months 
preceding amputation the growth had increased in size so rapidly and had 
been associated with so much emaciation as to suggest a malignant nature. 
There was no enlargement of lymphatic glands. Six years before there had 
been an injuiy to the right elbow. At the time it was not thought sufficiently 
severe to necessitate medical attention, but it had left the joint slightly stiff. 

The limb was removed by a fore-quarter amputation in January, 1915. 
When last seen, in the summer of 1918, the man was quite well and had gained 
considerably in weight. There was no sign of recurrence, either locally or in 
distant parts. 










MiCRoscoric Structure. — The tumour is composed of hyaline cartilage, 
calcified in some parts, degenerate and liquefied in others. It is surrounded 
by a fibrous capsule. 


Hunterian Museum, R.C.S. 1342.2 (X70) 




CANCELLOUS 


OS'l'KOMA OK OUEA'L’ TOE. 



A lougLtudiual section oC the terminal portion ol a 


A cancellous osteoma has gro^s'n from the dorsal aspect o 
plialanx and has displaced the nail. Tlie free end ot the tumour 
is capped by a thin layer of cartilage. 


terminal 

nodvdar. 


Museum, R.c.S. 1363.1 
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OSTEOMA OF FEMUR. 


The lower end of a left femur. 

A pedunculated, cancellous osteoma is attached to the inner border 
about one inch above the adductor tubercle. It did not lie within a muscle. 

Hunterian Museum, R.C.S. 1370.1 

Clinical History. — T he patient was a man, aged 53, who had been 
accustomed to ivrestling. He attributed the growth to a kick from a clog 
many years before death. There was no osteoma on the other femur. 




OSTEOMA OF SCAPULA. 


The right scapula of a child. 

A cancellous osteoma is attached by a broad base to the supraspinous 
fossa. Its surface is covered with cartilage, and shows the lobulation charac- 
teristic of an ossifying chondroma. Ilunicrian Museum, R.C.S. 1372.1 

Clinical History. — The patient was a boy, aged 9 years, upon whose 
shoulder a iiainless swelling, which did not interfere with the movements of 
the arm, had been noticed for four weeks. There was no history of injury. 

The scapida was successfully removed by operation. 




OSTEOMA OF INNOMINATE BONE. 

One-half of a cancellous osteoma, with a portion of the iliac crest to which 
it was attached. 

The tumour arises by a narrow neck from the surface of the iliac fossa 
immediately below the epiphysis of the crest, and e.xpands into a lobulated 
swelling coated with translucent cartilage. Beneath the layer of cartilage 
is an irregular, opaque, white zone of calcification. The rest of the osteoma 
is composed of cancellous bone continuous with that of the ilium. 

Museum of University College Hospital, 82. A. 12. 

Clinicai. History.— The patient was a man, aged 18, who first noticed 
a painless lump on his left hip bone two years before. It was then about 
i in. in diameter, but had grown steadily since. There was no history of 
injury. On examination, a hard, nodular mass was felt in the left iliac fossa, 
attached to the inner side of the crest 1 in. behind the anterior superior spine. 
It was removed by ojieration. 



:multiple osteomata of femur. 


The posterior half of a right femur whieh has been divided longitudinally. 

The upper and lower e.xtremities and the adjoining portions of the shaft 
have been deformed by the grow^th of multiple cancellous osteomata. The 
overgrowth of bone has caused a diffuse enlargement of the lower and 
posterior portion of the neck above, and of the supracondylar region below. 
In addition, numerous sessile and pedunculated osteomata spring from the 
sites of muscular attachment along the gluteal ridge and around the adductor 
tubercle. 

Hunterian Museum, li.C.S. 1373.1 
The specimen was obtained from a graveyard. 




OSTEOMA OF SKULL. 


The upper half of a horizontal section through the anterior portion of 
the skull. 

The frontal sinuses are expanded by a comiDact osteoma which has per- 
forated their anterior walls and has invaded the cranial cavity and left orbit. 

The tumour is irregularly nodular in outline, and, for the most part, has 
the appearance and density of ivory. The central portion is composed of 

cancellous bone. Iluntcrian I\ltiseum. R.C.S. 1300.1 

[Iluitlerian SpecimetiJ 
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COMPACT OSTEOJIA OF LOAVER JAW. 


The greater part of the right half of a lower jaw. 

A compact osteoma, 2h in. in diameter, projects from the angle, to which 
it is attached over a small area above and in front. The angle of the jaw 
lies in a groove along the upper aspect of the tumour, and has been partially 
absorbed by its pressure. 

The tumour has a lobulated surface, and an i\-ory-like density on section. 


Iltiiileriuii Museum, R.C.S. 1391.1. 





FIBROMA OF HUMERUS. 


A sagittal section of the lower half of the arm. 

An encajDsuled fibrous tumour lias grown from tlie front of the humerus 
and has displaced the soft parts. No 2Jeriosteum can be distinguished along 
the attachment of the tumour, but the osseous tissue is not involved. 

Hunterian Museum li.C.S. 1290.] 

[Hunterian Specimen] 

Microscopic Structure. — The tumour is composed of intersecting 
bundles of fibrous tissue. Small calcified areas are scattered throughout its 
substance. 


(i2 
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FIBRO.AIA OF LOWER JAW. 


The right half of a lower jaw. 

The ramus is e.xpandecl by a fibrous tumour which lias left unaltered 
only the incisor region and the condyle, and projects upwards as a lobulated 
mass above the bone. 

Museum of I'uhersilij College llospilal, i.AF.S 

AIicroscopic Structure. — Delicate fibrous tissue. 

Clinical FIistory. — The patient was a man, aged 30, in whom a painless 
tumour had been growing for two and a half years. It e.xtended chiefly 
upwards and backwards within the mouth, encroaching on the soft palate 
and rendering deglutition difficult. The specimen was successfully removed 
by operation. 


(ii 
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MYELOMA OF TIBIA. 


A sagittal section of the lower end of a tibia, with the surrounding soft 
parts. 

For 3 in. above the epiphysial eartilage the tibia has been expanded by 
a myeloma, and is composed of a thin shell of bone enclosing a central cavity. 
The interior is partly subdivided by incomplete septa, but is otherwise smooth, 
and is lined by a thin layer of growth, red in colour from extravasated blood, 
and sharply differentiated from the marrow of the shaft. At one point it 
has perforated the epiphysial cartilage. In the recent state the cavity con- 
tained a clear, watery fluid, tinged with blood. 

The soft parts surrounding the e.xpanded bone are displaced but not 
infiltrated. Ilunlerian Musemn, R.C.S. 1072.1 

Microscopic Structure. — The tumour consists of siiindle-shaped cells 
among which are large numbers of multinucleated giant cells. It is highly 
vascular. 

Clinic.\l History. — The patient was a girl, aged 14, in whom an increasing 
swelling of the lower part of the left leg had been noticed for nine months. 
Pain was felt on walking. 

{li. A. Lediard, Proc. Roy. Soc. Med. (Clin. Sect.), 1911, 132.) 






MYELOMA OF FEMUR. 


A coronal section of the lower part of a left femur. 

The lower extremity is deformed a tumour which has expanded the 
external condyle. The groudh is sharply differentiated from the shaft above, 
and from the eancellous tissue of the internal condyle, a considerable part 
of which is not invaded, on the inner side. Its external surface is bounded 
by periosteum. The articular cartilage of the external condyle is intact. 

The cut surface of the tumour displays numerous cystic spaces, except 
o^'er a structureless area above the inteimal condyle. 

Museum of Si. BarlIioIoi>ieiL''s Ilospitul, -iTl.E 

Microscopic Structure. — The tumour consists of a groundwork of 
sirindle cells, throughout whieh giant cells are thickly and uniformly scattered. 

Clinical History. — The patient was a man, aged 54, who had noticed 
a swelling in the region of the left knee since an accident six months before. 
For the last three months of this period the swelling had inereased rapidly 
in size. The limb was removed b}'^ amputation. 



IMYELOMA OF RADIUS. 


A sagittal section of the lower end of the forearm and the hand. 

The lower end of the radius is expanded by a central tumour 10-2 cm. 
in diameter. The expanded portion is composed of a series of cysts of various 
sizes filled with a green, translucent material, probably mucoid in character. 
Some of the cysts contain blood. The tumour as a whole is surrounded by a 
fibrous capsule with which is incorporated an incomplete shell of newly- 
formed bone. Hunterian Museum, li.C.S. 1900.1 

Clinical History. — The patient was a woman, aged 37, who had sus- 
tained a Colies’ fracture of the wrist four years before the date of amiiutation. 
The swelling had been present ever since the accident, and at the time of 
admission to hospital the skin over the tumour was of a dusky hue and had 
‘given way’ at one point. No loss of flesh had been noticed. The patient 
was discharged well two months after operation in 1900. She has not been 
seen since. 






MiCHOscoric Stkuctuee. — T he solid tissue between the cysts near the 
surl’ace of the growth is made up of sjjindle cells, among which are large 
numbers of multinucleated giant cells. 


Hunterian Museum, R.C.S. 1969.1 



]MYELO]\rA OF MANDIBLE. 



The symphj^sis and a portion of the horizontal ramns of a lower jaw. 

Behind the ineisor teeth the bone is expanded by a central tumour, 
from which a slice has been removed. The oval tumour is surrounded by a 
thin, bony shell, and presents a homogeneous appearance except in the areas 
where degeneration has occurred. The overhung mucous menabrane is 
intact, but the bicuspid and molar teeth have disappeared. 

Microscopic Structure. — ^ ilyeloma. 


Museum of the London Hospital 669 
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jMYELOMA of jaw. 


The greater part of the left lialf of a mandible. 

From the condjde and coronoid jnneess to the second molar tooth the 
jaw is expanded by a central tumour. Tire colour of this tnmonr is dark 
red, with small ycllowislr-brown areas. Its consistence is so soft as almost to 
be gelatinous. Museum of the Middlesex Ilospited, C.183 

Microscopic Stritcture. — The growth eonsists in part of firm, fibrous 
tissue, in part of a delicate stroma containing spindle cells and multinuclear 
cells of myeloid type, with an infiltration by polymorphonuclear leucocytes. 

Clinical History. — The patient was a boy, aged 15, below whose left 
ear a small and slightly painful swelling had first been noticed seven months 
before admission to hospital. The lumjr increased gradually in size and 
became painless as it grew. On examination, a hard swelling, fixed to the 
jaw, occupied the left parotid region. The neighbouring lymphatic glands 
were not enlarged. 

X-ray examination showed disorganization of the ' left ramus of the 
mandible. 

The tumour, together with the greater part of the left half of the lower 
jaw, was removed by operation. 




III. ODONTOMES. 


“AN odontome is a tumour composed of dental tissues in vaiying pro- 
portions and different degrees of development, arising from teetli-gerins, 
or from teeth still in the process of growth.” 

The definition is Bland-Sutton’s, and it is his classification, as modified 
by the Committee of the British Dental Assoeiation, which is here adopted. 
This elassifieation includes, in addition to obvious tumour-formations, the 
dental cyst, the origin of whieli is, in many cases, closelj'^ connected witli 
infection around the apex of a tooth. It includes also certain aberrations 
in the development of teeth — geminated and gestant composite odontomes, 
and enamel nodules. In the group of composite odontomes many are of 
small size, remain closely connected with the teeth from which thej^ originate, 
and are seldom included within the experience of the general surgeon. 

The odontomes, as a whole, are benign tumours of slow growth which 
expand the part of the jaw in wliich they lie. They seldom cause 23ain unless 
secondarily infected. They are classified in three main groiUDS, according to 
the jjart of the tooth-germ from which they arise. The epithelial odontomes 
are formed through an abnormal development of the dental epithelium alone, 
the composite odontomes arise from the dental epithelium and other dental 
tissues, and the connective-tissue odontomes sijring from the connective 
tissues surrounding the tooth-germ. 

The classification adoiDted is as follows : — 

1. Epithelial odontomes : (a) Multilocular cyst ; (b) Dentigerous cyst ; 
(c) Dental cj'st. 

2. Composite odontomes. 

3. Connective-tissue odontomes : (a) Fibrous odontome ; (b) Cementome. 

1. Epithelial Odontomes. — 

a. Multilocular Cyst. — TJic multilocular cyst is an encajisuled tumour 
situated centrally within the jaw, which is expanded so as to form a thin shell 
around it. The majoritj^ of specimens iiresen’ed in museums hai'e grown for 
many years and have reached a large size before remo\’al. The external 
surface of the tumour is generally smooth, but a slight lobulation may indicate 
its multilocular structure. 

On section, it is made u]-) of a number of cysts of r^aiyiiig size, sejiarated 
by septa of vaiying thickness which may contain bone. The proiiortion of 
solid tissue to cyst differs considerably in different specimens, and the relative 
amount of solid tumour substance is often increased bj'^ the jiresence of jiapil- 
lary growths within the cysts. The growing portion of the tumour has a 
reddish tinge. The e5^sts, when free from intracystie growths, have a smooth 
lining and contain clear mucoid or bi’own serous fluid. The larger ones may 
communicate with each other by absorption of the intervening partitions. 

IMicroscopic examination shows that the solid tissue between the cysts 
is composed of branching columns of e{iithelial cells embedded in a conneetive- 
tissue stroma. The iierijiheral cells of the columns are usually cylindrica 



in shape the central cells are smaU and rounded or oval. Tire cysts arise 
through degeneration of these cells, .vhich may assume a stellate lorm in the 
process As a cyst increases in size its lining epithehum becomes l attencd 
Ld may even be diffieult to identify. Occasionally a section shops the cell- 
columns of the tumour continuous rvith the epithelium of the alveolar mueous 
membrane, when it recalls the appearance of a basal-celled earemoma ol the 
skin. In this conneetion it may be observed that a pigmented epithelial 

odontome has been described. , .1 ■ <.1 

The multilocular cyst is far more common in the mandible than m the 
maxilla, and trvice as common in women as in men. It occurs at any age, 
but in about half the eases has first been noticed between 20 and 35. As the 
tumour increases in size it pushes out the adjacent teeth, and may become 
infected from the mouth, though this complication is not so common as in 


the case of the solid odontomes. 

b. Dextigerous Cyst (Follicular Odontome). — The dentigerous cyst is a 
unilocular evst n'ith an epithelial lining and a fibrous rvall, to which is attached 
an unerupted tooth. The surrounding jarv is expanded. 

The fibrous wall varies in thickness and may contain calcareous particles. 
It rarely becomes calcified throughout. The epithelial lining presents an 
intriguing variety. It may he a thin, stratified layer recalling that of the 
dental cyst, or a thick layer of columnar and cubical cells degenerating 
towards the lumen. Papillary processes may project from its surface into 
the cavity, and in some cases it repeats the histological structure of the 
multilocular cyst. The fluid contents are viscid, and may hold cholesterin 
crystals and epithelial debris in suspension. Suppuration sometimes occurs, 
but is not common. The associated tooth usually has an ill-developed root 
embedded in the rvaU and a well-formed crorvn projecting into the cavity of 
the cyst, but may lie fi-ee rvithin the lumen. It is almost always one of the 
permanent set, most commonly the canme, but in a ferv instances dentigerous 
cysts have been described in conneetion with deciduous or supernumerarv 
teeth. 

The dentigerous cyst is commonly single, occasionallj'^ multiple, and 
occurs with equal frequency in maxilla and mandible. It is found in both 


sexes at all ages, though most often in childhood and early adult life. 

c. Dextal Cyst. The dental cyst is a unilocular cyst lined by epithe- 
lium and associated with a normally-erupted tooth of the permanent set. 
In rare cases it is found in connection with a deciduous tooth. It begins 
round the root of a dead tooth, usually a molar, by proliferation of “the 
remnants of the dental epithelium, which are stimulated to growth by the 
products of infection. The mass of epithelium undergoes degenerative lique- 
laction in the centre, and around its periphery acquires a fibrous wall through 
mllanunatcp- reaction in the surrounding tissues. Small sacs, formed in this 

Sotfr adhering to the roots of teeth extracted on account of 

11 fection and it is probable that dental cysts have a similar origin, and differ 
only in the persistence of their growth. 

The epithelium lining a dental cyst is usuaUy stratified, but the shape 

subject to considerable variation in amree 
meat with the potentialities of the dental epithelium from which it is 
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derived.' The fluid in the cyst is serous, and frequently contains cholesterin 
crystals. Suppuration occasionally occurs. 

Dental cysts are more common in the maxilla than in the mandible, and 
frequently project into the antrum. They form smooth, more or less sphk-ical 
swellings which expand the jaw, and sooner or later cause absorption of some 
part of their bony shell. Through the soft spot thus formed the fluid nature 
of the swelling can be recognized. 

2. Composite Odontomes. — 

Complex Composite Odontomes. — ^The commonest variety of composite 
odontome is an irregular conglomerate of enamel, dentine, and cementum, 
which forms a nodular, calcified tumour within the jaw. To the naked eye 
it may in no way resemble a tooth, but a dental origin is often suggested by 
the presence of fragments of white or pigmented enamel scattered irregularly 
on its surface or throughout its substance. In the centre of the tumour the 
tissues are confused. In the peripheral part enamel and dentine are often 
arranged with sufficient regularity to appear as alternating layers radiating 
towards the surface. Holes and slits lined by enamel occur here and there. 
The pulp-cavity is represented by multiple, irregular canals. Complex com- 
posite odontomes are slowly- growing tumours which expand the jaw, most 
often in the molar region. Apart from the swelling and a moderate dis- 
comfort, the chief symptoms are those dependent on infection. The tumours 
affect either jaw in either sex, and they first appear in youth or early 
adult life. 

Compound Composite Odontomes. — ^In this, a less common variety, recog- 
nizable denticles are formed within a mass of vascular tissue, variably calcified 
and sometimes cystic. The denticles may be few in number, or some hundreds 
may be present. The tumour is usually enclosed in a thin, calcified capsule, 
but its friable nature does not lend itself to removal in an intact state. 

In the group of composite odontomes are also included certain patho- 
logical formations which remain small in size and closely connected Avith the 
tooth from which they spring : — 

Geminated Composite Odontomes. — ^These are composed of malformed 
teeth fused together. The fusion may involve anj'^ portion of the individual 
denticles, and the pulp-cavities may be combined or separate. The incisor 
region is the usual site. 

Gestant Composite Odontomes. — In this variety a denticle is enclosed 
within a tooth. 

Enamel Nodules. — ^These project from the dentine of a tooth, and are either 
separate from or connected by a narrow neck with the normal enamel. Each 
consists of a boss of dentine capped by enamel. Beneath the dentinal pro- 
jection there may be a prolongation of the pulp-cavity. Enamel nodules are 
usually found between the roots of upper molar teeth. 

Dilated Composite Odontomes. — Small tumours Avhich bear a recognizable 
resemblance to teeth, from the normal shape of Avhich they depart by a local 
increase in diameter and by the inclusion of a central cavity. They have the 
microscopical structure of a complex composite odontome. Various sub- 
divisions are described, among the most important being the radicular 
odontome. 



3. Connective-tissue Odontomes. — 

a. Fibrous Odoxtome. — The fibrous odontome is an eiicapsulcd fibrous 
tumour derived from the connect ire- tissue sheath of the dental sac. AVithin 
it, or attached to it, is a tooth. It is rare in man, and appears to be 
associated with rickets. 

b. Cemextome. — A cementome is a tumour composed of cementum, and, 
in its most characteristic form, is connected with the roots of a mandibular 
molar. The related tooth is not deformed. It is rare in man, and, like the 
fibrous odontome, may be associated with rickets. The cementome, on 
section, is not laminated, and in this particular presents a structural differ- 
ence from the laminated cementum which is often deposited uiion roots in 
consequence of inflammatory irritation. 

In connection with the connective-tissue odontomes, it may be pointed 
out that osseous odontomes have been described in relation both to the crowns 
and to the roots of teeth. The origin of such tumours is ascribed to the layer 
of bone which immediately surrounds the follicle. 



MULTILOCULAR CYST. 


The left side of a lowei* jaw, from the condyle to the canine tooth. 

The" body and ascending ramus are expanded by an oval, multilocular, 
eystic tumour with a lobulated surface. Its outer bony wall is very thin in 
parts, and is no longer continuous with the posterior portion of the ramus. 
There is an ulcerated opening in the gum covering the tumour, corresponding 

with the socket of the first molar tooth. Hunterian Museum, R.C.S. 1406.1 

[From the Museum of Robert Liston] 

Microscopic Structure. — The tumour is composed of columns of small, 
round, epithelial cells in a matrix of well-developed fibious tissue. A few of 
the alveoli are lined by a layer of cylindrical epithelium enclosing a delicate 
network of stellate cells. Around the sinus into the mouth the epithelium 
of the tumour is continuous with that of the mucous membrane covering 
the jaw. 

Clinical History. — The patient was a middle-aged man in whom the 
disease had existed for several years. The cyst, which was first formed in 
the situation of the last two molars, had been regarded as a simple cavity in 
the bone containing fluid, and setons had been passed through it with seeming 
benefit, but the swelling returned and increased rapidly. The parts shown 
were removed by operation, which was pei’manently successful. 

{Eve, Brit. Med. Jour-, 1883, i, 1.) 




MULTILOCULAR CYST. 


A tumour removed from the lower jaw. 

The surface is lobulated and covered by a capsule. Oh section, it is 
made up of cysts of varying size with intervening septa of varying thickness. 
The lining of the cysts is smooth for the most part, but a few papilliferous 
outgrowths are present. The larger cysts communicate with one another, 
and some contain small quantities of altered blood. 

Museum of Vie Middlesex Hospital, C.187 

Microscopic Structure. — The tumour is composed of columns of epi- 
thelial cells lying in a connective-tissue stroma. The outermost cells of the 
columns are elongated and bear a close resemblance to the basal cells of the 
skin. The inner cells are more squamous in character. The cysts contain 
papillary ingroAvths of epithelium. 








Microscopic Structure. — The tumour is composed of columns and 
masses of epithelium lying in a connective-tissue stroma. Its structure is 
characteristic of midtilocular cystic disease. 

Clinical History. — The patient was a man, aged 60, from whom two 
bicuspid teeth had been removed on account of toothache six months before 
admission to hosiiital. The pain was not relieved, and shortly afterwards 
the swelling appeared, with an intermittent discharge from the nose. 
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DENTIGEROUS CYST. 


One half of a dentigerous cyst Avhich was removed from the lower jaw. 

The wall is formed by a thick layer of fibrous tissue with granulation 
tissue on its inner surface. No epithelial lining can be demonstrated. A 
well-formed bicuspid tooth lies within the cavity, to the wall of Avhich it is 
attached by fibrous tissue. The cyst was filled with albuminous fluid. 

Hunterian Museum, R.C.S. 4185.1 

Clinical. History. — The patient was a boy, aged 14. Five months 
before the operation he received a blow on the right side of the lower jaw. 
The gum bled profusely, and from that time the jaw gradually swelled. The 
tumour was considered at first to be an exostosis. The patient recovered. 

{Lancet, 1850, i, 756.) 


DENTIGEROUS CYST. 

A right superior maxilla. 

The antrum is partly filled by a calcified cyst into which opens the 
socket of the second premolar tooth. The separate tooth shown at the back 
of the specimen was described by Christopher Heath as a supernumerary 
tooth loose within the cavity of the cyst. Hunterian Museum, R.C.S. 4180.2 
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DENTIGEROUS CYST. 



Xatural size 


A dentigerous c 3 -st containing a tooth. 

The cj''st is spherical in shape, witli a fibrous wall. A portion of the 
latter has been remo\'ed, and through the opening can be seen a smooth 
lining and the well-formed crown of a bicuspid tooth j^rojecting into the cavitv. 
In the recent state the cyst contained mucoi^us. 

Museum of Vuiversiti/ College Hospital, 11..A.F.1 

iMiCROscopic Structure. — The wall of the C5"st is composed of fibrous 
tissue infiltrated by round cells. It is lined bj’’ a discontinuous laj'er of 
stratified epithelium, from the deep surface of which columns of epithelial 
cells project into the subjacent fibrous tissue. 

Clixic.\l History. — The patient was a boy, aged 6 years, who had a 
sivelling of the right lower jaw for eight weeks. A tooth had been extracted 
from the neighbourhood of the swelling one j'ear 23i'eviously. The incisors 
and canine, but no other teeth, had erupted from the right lower jaw, in 
which a hard swelling, about the size of a cheny, could be felt arising 
gradually from the outer aspect. The inner side of the jaw was slightly 
expanded. The swelling was eveiywhere of bonj' hardness exceiit in the 
highest part of the gum, where fluctuation was jiresent. In the gum at 
the back of the swelling was a sinus through which a probe jiassed to an 
unerupted tooth. 

X-raj'^ examination showed the jaw expanded bj"^ a smooth-walled cavit}' 
which contained a tooth. 

The cj^st was enucleated through the mouth after removal of the outer 
jDortion of its bonj^ shell. 
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DENTAL CYST. 


A 

roots. 


mandibular molar with a dental cyst attached to the end of one of the 
Hunterian Museum, R.C.S., Oclonlohgical Collection, D.158.I2 


DENTAL CYST. 

The right half of a section through the anterior j^ortion of a skull, seen 
from the cut surface. 

The bone has been divided along a line which passes from the centre of 
the posterior border of the hard palate to the gap between the right central 
and lateral incisors. 

The anterior part of the maxilla is distended by a cavity in -which the 
root of the lateral incisor is exposed. The other half of the specimen presents 
a similar appearance. There is no evidence of infection in the bone surround- 
ing the cavit}^ or in the related teeth. Hunterian Museum, It.C.S. D.i.59.1 

There is no history to the specimen. 
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COIMPLEX COMPOSITE ODONTOME. 



One half of an odontome which was removed 
from the lower jaw. 

The shape of the tumour is irregularly oval, 
and its surface is covered with projecting nodules, 
some of v/hich are capped bj' enamel. The section 
shows that it is made up chiefly of folds of dentine 
which surround flattened pulp-cavities. There is 
also a small quantity of enamel which, besides 
covering some of the excrescences on the surface, 
dips down into the tumour to follow the convo- 
lutions of the dentine. 

Ilunlenan Museum, R.C.S. 140t.l 


CLIXIC.A.L History. — The patient was a woman, 
aged 18, who had been rickety in childhood. The 
flrst teeth came late and decayed rapidly. Nothing 
abnormal was noticed about the second dentition. 
For eight months before removal of the tumour 
she had felt pain and uneasiness, for which several 
teeth were extracted. Ultimately the odontome 
became e.xposed, but until it was removed it was 
thought to be a sequestrum. 

(Tomes, Trans. Clin. Soc., 1882, xv, 10.) 



yatural size 


EN.\MEL NODULE. 

An enamel nodule between the roots ol a 
molar tooth. 

Hunterian Museum, R.C.S., Odontologieal Colleelion, C.83.1 
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DILATED COMPOSITE ODONTOME. 

(Radicul-vu Tvi>e.) 

A molar tooth, ou which, attachcti to one .side ol 
its root, ami diverging at a rigid angle trom it. there 
is a growth which, originally, was twice tlie size ol 
the tooth. 

A section has been made, and shows an outer layer 
of cementum, within which is an incomplete ring of 
dentine. The calcified centre contains numerous lacuna- 
and scattered patches of dentine. 

Uuutcrkin Musaim, li.C.S., Oiluiilolo^iail ColU-clioii. H.ini; 

[lliiiilcriuii Sjieciinrii] 

{Sailer, Giuj'e Hasp- Hep., 1SG9, .\iv, -103, and 1870, 
.vxi, 213.) 





DILATED COMPOSITE ODONTOME. 
{liADicuL.ut Type.) 

A radicular odontome in connection with a nia.vil- 
lary molar. 

The tumour is divitlcd by two transverse grooves 
into three lobes of unequal size. Its surface is irregular. 
Iwu apertures lead into a large cavity in its centre. 

llitiilcriuii Miii,cuiii, U.C.S., Oiloiilulugical CuUcctiuii, U.Kili.l 

Clinical Histouy. — The tooth was removed from 
a man, aged 11, who for some years had suffered severe 
pain in his upper jaw. A sinus jiassed out from the 
tumour to open on the cheek. 

('1 oiiiiv, 'Plane. Udonlul. Sue., 1S63, hi, 335, 
and iv, SI.) 





Natural 6 is*’ 


COMPOUND COMPOSITE ODONTOME. 
(Radiculak Type.) 

A central incisor from the riglit maxilla, with an 
odontome growing from the internal aspect of its root. 

Iluiitcriwi Museum, R.C.S., Odontological Collcclion, D.170.1 

Microscopic Structure. — The tumour is composed 
of enamel and cement, with a few dentinal tubules. 

{Cohjer, Trans. Odontol. Soc., 1906, 
xxxviii, 215.) 





Natural size 


OSSEOUS ODONTOME. 

An odontome covering the crown of a lirst man- 
dibular molar. 

Half of the odontome has been removed to show 
its relation to the tooth. The tumour is composed of 
cancellous bone surrounded by a fibrous capsule. 

Ilunlcriwi Museum, R.C.S., Odontological Colleclion, D.lGT.a 
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CEMENTOME OF I^IAXDIBLE- 



Natural she 


HuNTeRlAN MusEuv, R,C.S. H02.1 

A cenientome surroimding the roots of a second left mandibular molar. 

The tumour is roughh" spherical in shape, and is made up of bony trabec- 
uhe ^rhich radiate outwards from the tooth. In the recent state its inter- 
stices were filled with ossifying connective tissue. 

MicuoscoPic Structure. — Bone of open texture in a fibrous matrix. 

Clinical History.— The patient was a boy, aged 15 years, in whom a 
swelling of the left side of the lower jaw had been noticed for a vear. The 
tumour was ojiaque to X-rays. It was turned out of its bed. after remoi’al 
of the shell of bone on its outer side, through an incision alone the lower 
border of the mandible. 

[Blaiul-Sutloii, Trans. Odoutol. Soc., 1906, xxxviii, 213.) 




The skiagram shows the dense shadow of a calcified tumour surrounding 
tlie roots of tlie second molar and expanding the jaw. 

Hunterian Museum, It.C.S., 1402.1 



